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VISCOAT viscoelastic solution vs 
HEALON: Average percentage of 
damaged central corneal endothelial 
cells following introduction of air 
bubbles into the anterior chamber of 
human eye-bank eyes using viscoelastic 
solution during phacoemulsification. 
(P<.02) 


(Adapted from Craig MT et al') 
*U.S. Patent Pending 
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F4 cco con ding g to hé Shady cited at left VISCOAT viscoelastic solution saved over 16 

y times mor E ool cells from air bubble damage than HEALON viscoelastic 

* solut luti ion.’ These results are highly statistically significant. Such superiority in 

| Pt mechanical protection has been demonstrated before. For example, previous 
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The numbers don't lie. And, demon- weit Glaser DB erat CERNI O tem once a 


stration by SEM suggests the superiority 
of VISCOAT may be even more 
significant than the numbers indicate.’ 


. When it comes to endothelial protection during phaco, 
the bottom line is cell survival. And NO other 
viscoelastic facilitates cell survival better than VISCOAT. 


VISCOAT 


(chondroitin sulfate-sodium hyaluronate) 


| Viscoelastic Solution 





protection during phaco 


Alcon 





‘lease see next page for summary of VISCOAT product information. 
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Chiroflex IL" 
The latest in 3-piece, foldable lens technology. 


«Many benefits occur when 
ophthalmic surgical procedures are 
performed with smaller incisions 
using foldable silicone lenses. 


These benefits include faster Photo-2tched polyimide 
visual and physical rehabilitation, haptics are clinically 
less induced astigmatism, earlier comparable to PMMA 
refractive stability and decreased or polypropylene. 


postoperative inflammation. 
I have evaluated Chiroflex Il 
and believe it is well suited to 









provide those advantages.» 
R.L. Lindstrom M.D. 


6.3mm optic diameter 
has greater effective 
optical zone. 


The foldability and 
compressibility of the 
silicone optic facilitates 
insertion. Controlled optic center 
thickness assures more 
consistent folding and 


easier implantation. 
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Available lens styles 
also include C loop and 
one-piece silicone 
designs. 







12.5mm loop length 
allows for optimum 
centration 





Chiroflex II, part of a develop- 
ing system of ideas and products to 
help surgeons achieve astigmatic 
neutral cataract procedures. Call 
1-800-553-3354 or contact your 
Chiron sales representative. 


CHIRON 


Investigational Device: 
Limited by Federal (USA) Law 
to Investigational Use Only 





OPHTHALMICS 


Chiron Ophthalmics, 9342 Jeronimo Road, Irvine, CA 92718-1903 
Copyright 1991 Chiron Ophthalmics 


VISCOAT 


(sodium chondroitin sulfate-sodium hyaluronate) 
VISCOELASTIC SOLUTION 


Summary of Product Information 


INDICATIONS: VISCOAT® is indicated for use 
as a surgical aid in anterior segment procedures 
including cataract extraction and intraocular lens 
implantation. VISCOAT* maintains a deep cham- 
ber during anterior segment surgeries, enhances 
visualization during the surgical procedure, and 
protects the corneal endothelium and other ocular 
tissues. The viscoelasticity of the solution maintains 
the normal position of the vitreous face, thus pre- 
venting formation of a postoperative flat chamber. 


CONTRAINDICATIONS: At the present time, 
there are no known contraindications to the use 
of VISCOAT® when used as recommended. 


PRECAUTIONS: Precautions are limited to 
those normally associated with the surgical pro- 
cedure being performed. Although sodium 
hyaluronate and sodium chondroitin sulfate are 
highly purified biological polymers, the physician 
should be aware of the potential allergic risks 
inherent in the use of any biological material. 


ADVERSE REACTIONS: VISCOAT® visco- 
elastic solution has been extremely well tolerated 
in human and animal studies. A transient rise 
in intraocular pressure may be expected due to 
the presence of sodium hyaluronate, which has 
been shown to effect such a rise (9.8% >25 mmHg 
during 1-3 days after surgery in human clinical 
trials). 


HOW SUPPLIED: VISCOAT® is a sterile, non- 
pyrogenic, 0.50 ml, viscoelastic preparation sup- 
plied in a disposable syringe (encased in a plastic 
sheath with a threaded luer tip). A sterile 27- 
gauge, disposable blunt-tip cannula is provided 
separately. 


FOR INTRAOCULAR USE. 

Both VISCOAT* and cannula are for single 
use only. 

Store Between 2°-8°C(36°-46°F). Do Not Freeze. 


CAUTION: Federal law restricts this device to 
sale by, or on the order of, a licensed physician. 


Alcon Surgical, Inc. 
Fort Worth, Texas 76134 


Revised February 1989 


® 
Alcon 
SURGICAL 


Alcon Surgical Inc., 6201 South Freeway, 
Fort Worth, TX 76134, 1-800-654-6243 
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Glaucoma Specialists Now 
See Filtration Procedures 
In A New Light: Holmium. 


Sunrise Technologies Introduces 
A New Laser For The Treatment 
Of Glaucoma. 


Now there's an exciting new 
treatment alternative for your 
glaucoma patients—Holmium laser 
sclerostomy. It allows glaucoma 
specialists to take advantage of the 
unique wavelength characteristics —.,, , ,. . aper p 
of holmium delivered by the dee Aiii l : kd 4 
gLASE™ 210 Laser. delivers beam at 90° from axis. 

The gLASE 210 combines holmium technology with an 
exclusive fiber optic delivery system, allowing the surgeon to 
perform a full-thickness procedure without the need for a 
surgical flap. Simply put, the gLASE 210 offers a treatment 
option that is faster, less invasive and more convenient for both 
patient and physician. 

Solid-state technology and 
built-in safety features make the 
gLASE 210 extremely reliable, 
simple to use and safe to operate. 

! The gLASE 210 is small, self- 
Holmium laser sclerostomy contained and easily transported. 
results after 5 days. No plumbing or special electrical 
hook-up is required. The system can be used in a hospital, office 
or outpatient environment. 

For complete details, contact Sunrise Technologies, Inc., 
47257 Fremont Boulevard, Fremont, CA 94538, (415) 623-9001. 
Workshop and seminar information is available upon request. 











The only commercially available 
Holmium Laser System for 
glaucoma surgery. 





gLASE is a trademark of Sunrise Technologies. 


Sunrise Technologies, Inc. 


You'll see our lasers in a new light. 
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The New Economical 
Humphrey” Automatic 
Refractor Can Talk To Your 
Humphrey" Lens Analyzer... 
Saves Time. 





There’s a new generation of Humphrey 
Automatic Refractors. The Model 590 

is unique in that it can communicate 
with the Humphrey Lens Analyzer, 
transferring key data such as walk-in 

Rx. Now, it’s easy to compare existing 
acuity with objective findings. This 

pays off by saving patient’s steps (a l 
consideration for older, infirm patients): . 
the combination of data from two 
instruments saves technician time 

and increases overall accuracy. 


Smart, Sleek 

Contemporary Styling 

The new Humphrey Automatic 
Refractor still features the exclusive 
auto alignment and tracking tech- 
nology, while adding exciting new 
capabilities — the Communicom™ 
Lens Analyzer Interface and a special 
refracting sequence for patients 
with IOLs or dense cataracts. 


A little talk goes a long way. 
Call Allergan Humphrey for more 
information. (800) 227-1508 
(800) 826-6566 (In Calif.) 





= ALLERGAN HUMPHREY j 


TM 
€ 1991 Allergan, Inc. 
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TOPS THEM ALL 
WITH COMPLYING 
COLORS 







When the American Academy of Ophthalmology 
requested pharmaceutical manufacturers to provide 

color-coded caps with all ophthalmic preparations, 
AKORN responded immediately. That's why AK-Sulf | 
and AK-Pred are available with the tan and pink caps according to the AAO's | 


recommendations. And the rest of AKORN's line of quality, m | 
lower cost medications will have color-coded caps in the very 4 

near future. p 

More and more physicians are prescribing AKORN, and the 1 " 


reason is clear. No other company responds faster and 
gives better service. AKORN. . . our products produce 
results and reduce costs. That's a promise. 


Akorn.»-. 
AK-SULF® 100 Akorn Drive, Abita Springs, LA 70420 


1-800-535-7155 
In Louisiana 1-800-344-2291 
FAX 504-893-1257 


NASDAQ Symbol: AKRN 
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n shield can protect and lubricate... 


but there's only one that promotes healing, 


The BIO-COR® Collagen Corneal 


Shield is the only collagen shield 
that has been shown to promote 
epithelial healing — the 12-hour, 
24-hour and 72-hour Shields have 
been reported to reduce healing 
time as much as 50% or more.! 


Comfort confirmed in 
92% of patient visits? 


Number of Patient Visits 





moderate severe 
Discomfort Level Reported 


none mild 


92% of visits disclosed no stinging, burning, 
itching, pain, or eye watering. Only 4 of 50 patient 
visits disclosed "mild" discomfort, with no 
instances of “moderate” or "severe" discomfort 
reported 


tDenotes number of patient visits 


1. Data on file, Bausch & Lomb Pharmaceuticals, Inc. 
2. Data on file, Eye Center, University of Illinois at Chicago 


BIO-COR® lubricates and 
protects the eye as it helps 
speed healing 


BIO-COR® allows increased fibro- 
blast activity at incision; normal- 
izes surface epithelial bonding; and 
because the BIO-COR® Shield 
assures up to one-third more 
collagen availability than other 
collagen shields, BIO-COR® pro- 
vides greater collagen content at 
the wound site. 


Comfort your patients 
will appreciate 


BIO-COR® offers good oxygen 
permeability to increase oxygen 
diffusion and provide greater com- 
fort to the healing eye. BIO-COR® 
helps reduce post- operative 
stromal edema and minimizes 
inflam- 

matory ,——— — 
reac- 
tions. 





BIO-COR 72HR 
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BIO-COR® absorbs ocular fluids 
readily. It eliminates the discom- 
fort of conventional bandages, 


and is clear enough to allow vision 
through the Shield. 


Encourages compliance, 
because it eliminates 
post-procedural patient 
responsibility 
BIO-COR® offers timed, natural, 
gradual dissolution, and provides 


functional vision while the Shield 
dissolves. 


Innovation: the benchmark 
of leadership 


BIO-COR® Collagen Shield — the 
first of many innovative products 
from Bausch & Lomb Pharma- 
ceuticals, Inc. collagen research. 
The kind of clinical advance you 
expect from a leader. 


DILI-L UR. 


COLLAGEN CORNEAL SHIELU 


Bausch & Lomb 
Pharmaceuticals, Inc. 
Clearwater, FL 34622-4807 
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n you ask for a stron 
in a beta-blocker, we fo 
your instructions to the letter. — 





s profile 3 














^. Betoptic S 


(betaxolol HUI 


be POAG and a hypertensive 


Sterile Ophthalmic 
Suspension, 0.25% 


patients where treatment is indicated 





Strength of drug 
delivery 


e Patented technology slows release and 
increases retention of drug in the eye 


e The amount of betaxolol delivered to 
the aqueous humor by the 0.2596 sus- 
pension is equal to that delivered by the 
0.596 solution 


e Efficacy equivalent to 0.596 solution has 
been demonstrated in clinical trials 





"Beta-1 selectivity is not absolute. 


BETOPTIC® S Sterile Ophthalmic Suspension has produced minimal 
effects in patients with reactive airway disease; exercise caution in 
treating patients with excessive restriction of pulmonary function. 
Asthmatic attacks and pulmonary distress have been reported during 
betaxolol treatment. Although rechallenges of some such patients 
with ophthalmic betaxolol have not adversely affected pulmonary 
function test results, the possibility of adverse pulmonary effects in 


patients sensitive to beta-blockers cannot be ruled out. 


PLEASE SEE BRIEF SUMMARY OF PRESCRIBING INFORMATION ON THE NEXT PAGE. 


©1991 Alcon Laboratories, Inc. 


The S is for Strength 


Strength of improved 
comfort 


e Active drug is released more slowly to 
the cornea, resulting in improved 
patient comfort 


Strength of beta- I* 
safety 


e Offers the safety advantages of a selec- 
tive ocular beta-blocker 


e Does not significantly compromise heart 
rate or pulmonary function 


e CNS side effects are rarely reported 


Contraindicated in patients with sinus bradycardia, greater than a 
first degree atrioventricular block, cardiogenic shock, overt cardiac 
failure, or hypersensitivity to any component of this product. Use 
caution in treating patients with a history of cardiac failure, heart 
block, and patients receiving adrenergic psychotropic drugs or 
catecholamine-depleting drugs such as reserpine. Observe patients 
receiving an oral beta-blocker and BETOPTIC® S suspension for pos- 
sible additive effect on known systemic effects of beta-blockade. 


® 
Al con ALCON LABORATORIES, INC 
FORT WORTH, TEXAS 76134 
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Anterior or Posterior Chamber 
Dualens: 





Biconvex Optic, One-Piece PMMA 


Model 120 UV 


Designed and Proven Safe and Effective 
for placement in the anterior and posterior chambers. 


12.75mm and 13.75mm lengths for dual placement 
12.75mm length with no optic holes for posterior placement 


| storz | INTRAOCULAR LENSES 


STORZ OPHTHALMICS, INC. 1990 
All Rights Reserved SPA 3575B 
Caution: Federal (USA) Law restricts these devices to sale by or on the order of a physician 


For ordering or 
information contact the 
Storz National Service 
Center at(800)237-5906 
FL (800)282-1208 





THE 1992 
DUKE UNIVERSITY ADVANCED 
VITREOUS SURGERY COURSE 


APRIL 23-25, 1992 
Duke University, Durham, North Carolina 


This course is designed for the vitreo-retinal surgeon with experience. 


New developments in instrumentation and techniques will be present- 
ed with emphasis placed on detailed discussion of techniques and the 
outlining of problem areas. In order to stimulate the exchange of 
experiences audience participation will be encouraged and extensive 
discussion periods provided. 
GUEST FACULTY 
Claus Eckardt, M.D., Kiel, Germany 
Michel Gonvers, M.D., Lausanne, Switzerland 
Travis A. Meredith, M.D., Baltimore, MD 
Hilel Lewis, M.D., Los Angeles, CA 
Kirk H. Packo, M.D., Chicago, IL 
Yasuo Tano, M.D., Osaka, Japan 
George A. Williams, M.D., Royal Oak, MI 


DUKE FACULTY 
Eugene de Juan, M.D. 
Diane Hatchell, Ph.D. 

Glenn Jaffe, M.D. 
Robert Machemer, M.D. 
Brooks W. McCuen, Il, M.D. 


Limited Enrollment Registration Fee $450.00 


FOR FURTHER INFORMATION CONTACT 
George Andrews/Duke Eye Center 
P.O. Box 3802, Durham, NC 27710 
(919) 684-6743 


July, 1991 


BETOPTIGC? S (betaxoio! HCl) 0.25% as base Sterile Ophthalmic Suspension 


DESCRIPTION: BETOPTIC S Ophthalmic Suspension 0.25% contains betaxolol hydrochloride, a 
cardio-selective beta-adrenergic receptor blocking agent, in a sterile resin suspension formulation. 
INDICATIONS AND USAGE: BETOPTIC S Ophthalmic Suspension 0.25% has been shown to be 
effective in lowering intraocular pressure and may be used in patients with chronic open-angle 
glaucoma and ocular hypertension. It may be used alone or in combination with other intraocular 
pressure lowering medications. 

CONTRAINDICATIONS: Hypersensitivity to any component of this product. BETOPTIC S Ophthalmic 
Suspension 0.25% is contraindicated in patients with sinus bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, or patients with overt cardiac failure. 

WARNING: Topically applied beta-adrenergic blocking agents may be absorbed systemically. The 
same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with 
cardiac failure, have been reported with topical application of beta-adrenergic blocking agents. 
BETOPTIC S Ophthalmic Suspension 0.25% has been shown to have a minor effect on heart rate and 
blood pressure in clinical studies. Caution should be used in treating patients with a history of cardiac 
failure or heart block. Treatment with BETOPTIC S Ophthalmic Suspension 0.25% should be 
discontinued at the first signs of cardiac failure. 

PRECAUTIONS: General: Diabetes Mellitus. Beta-adrenergic blocking agents should be administered 
with caution in patients subject to spontaneous hypoglycemia or to diabetic patients (especially those 
with labile diabetes) who are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor 
blocking agents may mask the signs and symptoms of acute hypoglycemia. Thyrotoxicosis. Beta- 
adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of hyperthyroidism. 
Patients suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt 
withdrawal of beta-adrenergic blocking agents, which might precipitate a thyroid storm. 
Muscle Weakness. Beta-adrenergic blockade has been reported to potentiate muscle weakness 
consistent with certain myasthenic symptoms (e.g., diplopia, ptosis and generalized weakness). 
Major Surgery. Consideration should be given to the gradual withdrawal of beta-adrenergic blocking 
agents prior to general anesthesia because of the reduced ability of the heart to respond to beta- 
adrenergically mediated sympathetic reflex stimuli. Pulmonary. Caution should be exercised in the 
treatment of glaucoma patients with excessive restriction of pulmonary function. There have been 
reports of asthmatic attacks and pulmonary distress during betaxolol treatment. Although 
rechallenges of some such patients with ophthalmic betaxolol has not adversely affected pulmonary 
function test results, the possibility of adverse pulmonary effects in patients sensitive to beta blockers 
cannot be ruled out. Drug Interactions: Patients who are receiving a beta-adrenergic blocking agent 
orally and BETOPTIC S Ophthalmic Suspension 0.25% should be observed for a potential additive 
effect either on the intraocular pressure or on the known systemic effects of beta blockade. Close 
observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or bradycardia. Betaxolol is an adrenergic blocking agent; therefore, 
caution should be exercised in patients using concomitant adrenergic psychotropic drugs. Ocular: In 
patients with angle-closure glaucoma, the immediate treatment objective is to reopen the angle by 
constriction of the pupil with a miotic agent. Betaxolol has little or no effect on the pupil. When 
BETOPTIC S Ophthalmic Suspension 0.25% is used to reduce elevated intraocular pressure in angle- 
closure glaucoma, it should be used with a miotic and not alone. Carcinogenesis, Mutagenesis, 
Impairment of Fertility: Lifetime studies with betaxolol HCI have been completed in mice at oral 
doses of 6, 20 or 60 mg/kg/day and in rats at 3, 12 or 48 mg/kg/day; betaxolol HCI demonstrated no 
carcinogenic effect. Higher dose levels were not tested. In a variety of in vitro and in vivo bacterial and 
mammalian cell assays, betaxolol HCI was nonmutagenic. Pregnancy: Pregnancy Category C. 
Reproduction, teratology, and peri- and postnatal studies have been conducted with orally 
administered betaxolol HCI in rats and rabbits. There was evidence of drug related postimplantation 
loss in rabbits and rats at dose levels above 12 mg/kg and 128 mg/kg, respectively. Betaxolol HCI was 
not shown to be teratogenic, however, and there were no other adverse effects on reproduction at 
subtoxic dose levels. There are no adequate and well-controlled studies in pregnant women. 
BETOPTIC S should be used during pregnancy only if the potential benefit justifies the potential risk to 
the fetus. Nursing Mothers: It is not known whether betaxolol HC! is excreted in human milk. Because 
many drugs are excreted in human milk, caution should be exercised when BETOPTIC S Ophthalmic 
Suspension 0.25% is administered to nursing women. Pediatric Use: Safety and effectiveness in 
children have not been established. 

ADVERSE REACTIONS: Ocular: In clinical trials, the most frequent event associated with the use of 
BETOPTIC S Ophthalmic Suspension 0.25% has been transient ocular discomfort. The following other 
conditions have been reported in small numbers of patients: blurred vision, corneal punctate keratitis, 
foreign body sensation, photophobia, tearing, itching, dryness of eyes, erythema, inflammation, 
discharge, ocular pain, decreased visual acuity and crusty lashes. Additional medical events reported 
with other formulations of betaxolol include allergic reactions, decreased corneal sensitivity, edema 
and anisocoria. Systemic: Systemic reactions following administration of BETOPTIC S Ophthalmic 
Suspension 0.25% or BETOPTIC Ophthalmic Solution 0.5% have been rarely reported. These include: 
Cardiovascular: Bradycardia, heart block and congestive failure. Pulmonary: Pulmonary distress 
characterized by dyspnea, bronchospasm, thickened bronchial secretions, asthma and respiratory 
failure. Central Nervous System: Insomnia, dizziness, vertigo, headaches, depression, and lethargy. 
Other: Hives, toxic epidermal necrolysis, hair loss, and glossitis. 

OVERDOSAGE: No information is available on overdosage of humans. The oral LD50 of the drug 
ranged from 350-920 mg/kg in mice and 860-1050 mg/kg in rats. The symptoms which might be 
expected with an overdose of a systemically administered beta-1-adrenergic receptor blocking agent 
are bradycardia, hypotension and acute cardiac failure. A topical overdose of BETOPTIC S Ophthalmic 
Suspension 0.25% may be flushed from the eye(s) with warm tap water. 

CAUTION: Federal (USA) Law Prohibits Dispensing Without a Prescription. 

U.S. Patent Nos. 4,252,984; 4,311,708; 4,342,783;4,911,920. 


Alcon 
OPHTHALMIC 


ALCON LABORATORIES, INC 
FORT WORTH. TEXAS 76134 







Are 


YOUR PATIENTS 
“GETTING TH 
~ NUTRITION 












A Vitamin 
and Mineral 
Supplement 
Right for 








Vitamin and Mineral Supplement 


HIGH POTENCY ZINC 
WITH ANTIOXIDANTS 


IF YOUR PATIENTS 
ARE NUTRITIONALLY 
DEFICIENT... 


A recent survey of the dietary 
habits of Americans revealed that 
intake levels of many essential 
minerals were below the low end 
of the Estimated Safe and Ade- 
quate Daily Dietary Intake range, 
and represented less than 80% of 
the US RDA! Older Americans, in 
particular, are at risk of low in- 
takes in these micronutrients, es- 
pecially copper and zinc: Another 
nationwide study concluded that 
a substantial portion of older 
Americans consumed nutrition- 
ally inadequate diets.” 


FORMULATED WIT 


HERE’S A SUPPLEMENT 
RIGHT FOR THEM 


OCUVITE has been designed to 
provide nutritional support for 
your patients. Its unique formula- 
tion includes 40 mg of elemental 
zinc as zinc oxide, the most con- 
centrated form of zinc.* That's 
267% of the US RDA—more zinc 
than any leading multivitamin/ 
multimineral product. 


OCUVITE also contains 100% 
of the US RDA for the antioxidant 
vitamins C, E, and A (as beta 
carotene), and copper, as well 
as selenium, a mineral with anti- 
oxidant activity. 





REASONABLY PRICED 


Less expensive than other leading 
multivitamin supplements; 
OCUVITE has been priced with the 
elderly patient's budget in mind. 


* Zinc oxide contains more elemental zinc than any 
other zinc salt (ie: zinc sulfate or zinc gluconate). 


H ESSENTIAL MICRONUTRIENTS 


- Zinc 40mg . Vitamin C 60mg Vitamin E 30 IU Vitamin A 5000 IU Copper as Selenium 40mcg 
z (elemental) ls Beta Carotene) ons 


"4 Oysters, red meat, Citrus fruits, 


. liver, soybeans, 
spinach, sunflower 
seeds 


no TH 





- Eggs, organ en. Dairy products, 
wheat germ, dark green and yellow 
green vegetables, fruits and vegetables, nuts 

fish liver oil 


Eggs, garlic, leafy 
green vegetables, 
liver, seafood, 
bran 


Legumes, organ 
meats, seafood, 


RECOMMENDED INTAKE: Adults: One tablet, one or two times daily or as directed by physician. 


References: 1. Pennington JAT, Young BE, Wilson DB, Johnson RD, Vanderveen JE. Mineral content of foods and total diets: The Selected Minerals in Foods Survey, 1982 to 1984. J Am 
Diet Assoc. 1986;86:876-878. 2. Fanelli MT, Stevenhagen KJ. Characterizing consumption patterns by food frequency methods: core foods and variety of foods in diets of older Americans. 
J Am Diet Assoc. 1985;85:1570-1576. 3. Red Book * Update. Oradell, NJ. Medical Economics Co Inc, 1990; July:48. 


The uniquely-shaped tablet design is a registered trademark. 


Distributed by Marketed by 
LEDERLE LABORATORIES DIVISION STORZ OPHTHALMICS, INC. 
American Cyanamid Company St. Louis, MO 63122 


Pearl River, NY 10965 


© 1990 STORZ 


Printed in USA 
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This publication is 
available in microform. 
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UMI reproduces this publication in microform: mi- 
crofiche and 16 or 35mm microfilm. For information 
about this publication or any of the more than 16,000 
periodicals and 7,000 newspapers we offer, com- 
plete and mail this coupon to UMI, 300 North Zeeb 
Road, Ann Arbor, MI 48106 USA. Or call us toll-free 
for an immediate response: 800-521-0600. From 
Alaska and Michigan call collect 313-761-4700. From 
Canada call toll-free 800-343-5299. 


Please send me information about the titles |'ve listed below: 


Name 

Title 
Company/Institution 
Address 
City/State/Zip 

Phone (_____) 


A Bell & Howell Company 
300 North Zeeb Road, Ann Arbor, MI 48106 USA 
800-521-0600 toll-free 


313-761-4700 collect from Alaska and Michigan 
800-343-5299 toll-free from Canada 
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Take Control 


Of Silicone Oil, Gases, And Other Fluids 





Only with Richard-James Fluid Systems: 


M Precise control of volumes and pressures m Disposable procedure packs with in-line 
is crucial in vitreoretinal surgery. Richard- sterile filters have adapters for direct con- 
James offers a system that can inject or nection to common syringe packaged fluids. 
aspirate both fluids and gases including € Richard-James Fluid Injection and Fluid 
silicone oil, perfluorocarbons and visco- Transfer Systems are now available 

elastics with such precision and control. exclusively from ESCALON. 


FTS -100 Fluid Transfer System and the FTS - 50 Fluid Injection System 


For further information on RichardJames Fluid Systems or other Escalon products, contact: 


ESCALON 


A STEP UP IN OPHTHALMICS™ 





= 





= 


Escalon Ophthalmics Inc. 
Montgomery Knoll #182 Tamarack Circle 
Skillman NJ 08558 
800-486-4848 = 609-497-9141 
Fax 609-497-0948 





THE RELIEF OF 
OCULAR INFLAMMATION 
AND ACCOMPANYING INFECTION 
CAN BE SUMMED UP IN ONE WORD. 


EYE To EYE, YOUR BEST COMBINATION 


TOBRADEXS® (tobramycin 0.3% the most widely prescribed ocular 
and dexamethasone 0.1%) is the x antibiotic worldwide. Through 
combination you know and trust bactericidal activity, this broad 
for relief of ocular inflammation spectrum antibiotic destroys com- 
and accompanying infection. First, s mon ocular pathogens. 
TOBRADENX offers dexametha- "à So next time you need an 
sone alcohol for decisive control anti-inflammatory and anti- 
of inflammation in the hospital infective combination, sum 
and in the office. Second, it it up in one word. Prescribe 
offers you all the advantages TOBRADEX. 

of TOBREX® (tobramycin 0.3%), 





PLEASE SEE BRIEF SUMMARY OF : 
PRESCRIBING INFORMATION ON Alcon 


THE NEXT PAGE. ( tobr amycin 0.3% and dexamethasone 0.1 t) MEL 
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TobraDex" 
(Tobramycin and Dexamethasone) 
Sterile Ophthalmic Suspension and Ointment 


DESCRIPTION: TOBRADEXe& CTobramycin aed Dexamethasone! Ophthalemc Suspension and Ocntment are sterile. mutume dase aehibitic 
and steroid combmations fot topical qatthatree ose 
The charnical structures far tabramycitt and dezamethasone are presented besis 





Tobramycin Dexamethasone 

£mpincai Formula. Css Har Ns Ur Empirical Formula: C Hag E Os 

Chemical Name: Chemical Name: 
0-3-Amino-3-deoxy-a-Ü-glucopytanosyl-i184)-0-12,6-.— 9-Fluors-119 17 21-tihydroxy-16o -mettyipregna-t 4- 

Qia-mino-2.3.5-tndeoxy-o-D-ribe-hexopyranosy- t a&6)- — diene-3.20-dione 

2-Ge-Cxy-L-streptamine 


Each mi, of TOBRADEX® Suspension contens Acte. Tobramyci 2 3*5 (J mai and Dexamethasana 0.1% (1 moy. Preservative. Renga- 
eon Ghigrids 0.016. inactive Tyiexapos Foetate Disodium. Sodium Chionde, Hydroxysthy! Celioiose, Sodium Sulfate, Sutfurit Acid 


Soir Saxum Hydroxide do adiist pH) and Purthed Water Dua 
fach grein ot TOSRADEX Ointmant conteng. Active: Tooramyrin Q 3% (3 mg) and Dexamethasone O 1% (1 mg). Preservative. Chioro- 
tutam GSS inactive Miners! Gu and Whee Petrolatum OMAR 


CLINICAL PRARMACOLOGY: Cocicaids suppress the mfammalory response To s vanel of agefits ant they peohably detay of siqw healing 
Since corticnids may inhibil the body's defense mechanism agamst infection. a concomitant antimicrobial drug may be used when this inie 
dition is considered to he clinically sigrehicgnt, Dexamethasane i5 2 potent coricaim 

The aniduntic component in the combination Hohramycin) is included te provide action agens? susceptible organisms ii vite studies have 
temotistrated that tobramycin is acfiye against susceptiate straims af he Indoenng micragngamsmso 

Staphylocoro, mouding S. aureus and S. epifermabis iboaguasm-posrhve and ooaguiase-negatvel inciuding penicbin- resistant straits 
Ateeptecoces inchoding seme of The Group A aeta-hemalybe species some nonhemalytiz specs. and same Streptococcus pneumonie 
Pseudomonas serqginasa, Exchenchua coli, Keisala poentig. Enterobacter aerogenes, Probeus mmabilis, Morgarella morgani. mast 
Proteus vulgans sttaias. Haemopfidus influenzae and HW. soegyptius. Moraxella iacenata. and Acinetobacter calcoaceficus iHereifea vagina- 
Gtia} anil some Nesona spectas 

Bacteria susceptibility studies demonstrate thal ih seig cases microorgarusma restant to gentrmom remain susceptiine 10 tohramyon 
À sigadigant bacterial populshen resistant to tobramycin has aot yet emerged. however, batena prsistance may dayelap upon prolonged 
No date are available pa the extent of systemi gosorption from TORRADEX Onhthaimic Suspension of Ointment, however, itis known That 
same systemic absomtion can scout wih ocularly applied drugs it the maximum dose of TOBRADEX Ophthaimie Sospenson rs queen for 
the rst AB ore (we drops m gach eye avery 2 hours} and complete systerme absorpbar occurs, which x fughiy unikety. The daily dose 
of deximethasons woult be 2 4 mg. The usual physiciogic replacement dese m G 73 ma daly ft TOBRADEX Ophthalmic Suspension is 
given ater fie first AB hours ds Two dtops in sach eye every 4 hours, the agministered dose of daxiimethasone would he 1 2 mg dady The 
adbmintsterert dust ioc TOBRADEX Gohthaimic Diatment in both eyes tous imas dady would be Q 4 mg ot dexamethasone dady 
INDICATIONS AND USAGE: TOBRADEX Ophthalme: Suspension and Ointment ars indicated fot stergid-responsive intiammatory acuiar 
conditions for whith à norticosteroud i5 imidicatedt and where superficial bacterial ocular infecti or a ngk af bacteria ocular intention exists 
Ücuiar sternigis ane indicated in miiammatnry conditions of the paipatieal and Sathar cociuncbiea, comes and antenor segmant al the globe 
where the exmerent risk of starnid ose i certain infective counctivitides i& accepted to obtain a diminution m edema and fiamimatnion 
They are dleo indicated m chroric anterior aveity and comaest inniry from chemical, radiation qr thermal purs. or penetration of foreign 
bestias 

Tha use of 2 combination drug with an anti«intective component is indicated whaor the ngk of sugerbical ocular intucbon «s mgl or where 
there is an expectation taf potentially dangerous sumbers of barteri will be present in fh aye 

Tis particsiar gati-ittective drog in ss product ia active against the folowing common bsctermat eye pathogens: 

Staphyiococci, including S. auress and S. epifermidis icoagulase- positive ard coagutasi negabiver. including penettln-resistant strains 
Streptococer chiding some of the Group A teta-hemotytic species. some nonhemotyhic species, and some Streglocaccus Dneumomae 
Pommes atrogitesa, Escherichia coli. Kensal pneumoniae, Enterobacter garagenes, Proteus mansis, Menganata morgan: mast 
Protes volgsris strains, Hammaphitus iafvenses and H. aegyntius. Moraxells lecunata, and Acnetoliacter Caicoaceticus ang some Neis- 
seri species . 

CONTAAUIGICATIONS: fpitheiial hernes sunpiex kerafitis tdendritio Kerahtis). vaccinia. varicelia, and many other veal diseases of the cor 
nes and conjunetva Mycobacterial mtaction of the eye Fungal diseases GP ocular structures Mypersencitaty io a component of the 
medingtion 

The use of this combination «s always contrandicated after unctimpticated removal of 3 corneal šarena hótfy 

WARNINGS: NOT FOR INJECTION INTO THE EYE Sensitwity to Supically applied amisoghycosites may occur in some patents 6 sensi 
ety Machen does occut, discontinue use 

Praignged use of steroids may result in glaucoma, with damage to the opie serve, defects ut wga acuity ama reids of vision, and bosterior 
subcapsular cataract formation Ieatráncolar pressure should be routinely monitored ever though i may be difficult in chidren and uncoot- 
erate patients Prolonged use may suppres the nost response and Rius increase tne hazard of secondary ocular wifechons in these dis- 
tüses causing thinning of the cornea pr sclera, pertorationz have wen known fy occur with thi use of topical Stetants in acute purqent 
vuanmáioas of ras eye. stencils may mask intention or enhance existing fection 

PRECAUTIONS. 

General, The nossibility of fungal infections ot the corage should he canselered after long-term steroid desing As «ith other antinahe 
preparations. prolonged use may cetyl ir overgrowth of nansusceptiile grgarisms. viciuding tung: H supermechen Gocurs, appropriate 
therapy should be inthated When miltipie prascrations are required, or whenever chcal udgement dictales the patient shimii be exam. 
ined with the act of magnification. such as sit iang biomicroscopy and. whare aneronnate, uorescein stening 

Information for Patients: Oo soliouch dropper oc tube Bip to acy surface aa thes may contaminate the cotitests 

Carcinogenesis, Mutagenesis, impairment of Fertility. No studies have See: conducted to ewwuate the carciapgeme or mutagesic poten: 
Bal So unewervent of ferttiny was noted « studies of subcutaneous tobramyom in rats at doses of 30 and 1G mg/kgiday 

Pregnancy Category C. Corticosteroids have been found 1o be teratogeniz ss animal studies. Ocular administration of O 1% giamethasane 
resudtodt ax 15 BA. and 32 3%, incifence of fetai anomalies in two groups of pregnant rabies. Petal growth retardation and incesased mot. 
zality rates nave been observed n rats with chronic dexamethasone therapy. Reproduction studies have been performer «n sais and rabbana 
th Tobramycih at doses op 10 100 nup yiday parenteratty and fave raveated no gedeng of impaired fertiiy or harm to fne fetus There 
ate fe adegoate and well centralet phates in megnar women TORRADEXI& Ophttaiemie Suspension and Cantement snoukd fe used during 
Pregnancy onty d tbe potential twenefit vostilias the potential risk fo the fetus 

Mersing Mothers, Ho not kapen whether tes drug is excreted in human milk Because many Grugs are excreted in Duran milk, 4 deren 
should be considered to discontinue nursing tempetanty whin using TOBRAOCX Oghtmaimie Suspensos or Gintment 

Pediatric Usa. Safety and atffectiveness in ctuldren have nol been establisneó 

AOVERSE REACTIONS: Adverse reactions have occurred with steroxtantinfeeteye comtunatian drugs which con be aff tuted to the sternid 
componant, the ahti-mfeetive component, of the comhinaban.. Exact incitence figures sre nol available The aost frequent adverse teat- 
lions to pisa ocular fottamyrin COBREX€ aio localized acular toxicity and hypersensitivity. including Bid tehimg and sweating. and con- 
sunchvs! ergthema These reactions occur un less than 4% of patients Similar reactions may occur wth the tepical use of other 
sewooglycosatfe antihiones Other adverse reactions have not been reported: however. d topical ocular lateramynin is admimistered concom- 
daily with systemic atmiiogiycosióe antituotics, care should be taken t6 montar the totai serum concentration. The reacties itae fo the 
steroid component ars. sigvation of itsocular pressura (OP) with possitis deviopment a! glaucoma, and infrequent opfic narve damage. 
postenor subcansolar cataract formation. and delayed wound healing 

Secondary infection. The development ot secondary infection has occurred affer use ot compinahionis contame ceteros and antimicto- 
bus FungaluMections af the coria are parhcularty prone to deveion coeusbietaly with tahio-term appecaboas of stergeis. The possibility 
G hingst invasion must be considered m any persistent corneal uiceration where sterowt treatment has been used Secondary bacterial ocu- 
lar afection folfgwing suppression of hos! responsas alsn Gocurs 

DOSAGE AND ADMINISTRATION: Suspension: One or tye drops imstiies vto the Conianctival sagis) every four fo six hours. Dunng ine 
iiti 24 13 4B hours, the dosage may fe increased to one or two dropa avery two £21 nours. Frequency shoi De decreased graduaiy as 
warrgeted by mproeemantis cheese! sgns Care should be taken cot fo discontinue therapy pramaturely Ointment Apply a small amount 
iapptovimalety Vach nopen inte the conmunctivai saris) up in three or four bentes daty 

TORRADEX Ophthatmie Cintment may tie used a! betime in conjunction with TORRADES Gphrhalmic Suspension used dunng the day Not 
ys fan ZO mi or B o shoudl be prescnbed mialy and the presenption should aot Be cetilied without further vaivaton as outiiad in 
PRECAUTIONS above 

HOW SUPPLIED: Sterip ophthalmic susnensto6 in Z à mL INDE 0065-0647.251 and $ mL ENDO G065-0647-95: DROP TAINER® dispens- 
ers Serie ophthalmic ointment it 3 9 g ophthairm tube (NDE 0065-0648 35] 

STORAGE: Shave at 46^ 16 BYE H^ to 270) 

Store suspensión upright and shake welt before using 

CAUTION: Federal (ISA) low prohiyts dispensing without prescription 

Patent pending. 


Alcon 
OPHTHALMIC 


ALCON LABORATORIES, INC. 
Fort Worth, Texas 76134 
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BETOPTIC® S (betaxolol HC!) 0.25% as base Sterile Ophthalmic Suspension 


DESCRIPTION: BETOPTIC S Ophthalmic Suspension 0.25% contains betaxolo! hydrochloride, a 
cardio-selective beta-adrenergic receptor blocking agent, in a sterile resin suspension formulation. 
INDICATIONS AND USAGE: BETOPTIC S Ophthalmic Suspension 0.25% has been shown to be 
effective in lowering intraocular pressure and may be used in patients with chronic open-angie 
glaucoma and ocular hypertension. it may be used alone or in combination with other intraocular 
pressure lowering medications. 

CONTRAINDICATIONS: Hypersensitivity to any component of this product. BETOPTIC S Ophthalmic 
Suspension 0.25% is contraindicated in patients with sinus bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, or patients with overt cardiac faiture. 

WARNING: Topically applied beta-adrenergic blocking agents may be absorbed systemically. The 
same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with 
cardiac failure, have been reported with topical application of beta-adrenergic blocking agents. 
BETOPTIC S Ophthalmic Suspension 0.25% has been shown to have a minor effect on heart rate and 
blood pressure in clinical studies. Caution should be used in treating patients with a history of cardiac 
failure or heart block. Treatment with BETOPTIC S Ophthaimic Suspension 0.25% should be 
discontinued at the first signs of cardiac failure. 

PRECAUTIONS: General: Diabetes Mellitus. Beta-adrenergic blocking agents should be administered 
with caution in patients subject to spontaneous hypoglycemia or to diabetic patients (especially those 
with labile diabetes) who are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor 
blocking agents may mask the signs and symptoms of acute hypoglycemia. Thyrotoxicosis. Beta- 
adrenergic blocking agents may mask certain clinical signs (¢.g.. tachycardia} of hyperthyroidism. 
Patients suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt 
withdrawal of beta-adrenergic blocking agents, which might precipitate a thyroid storm. 
Muscle Weakness. Beta-adrenergic blockade has been reported to potentiate muscle weakness 
consistent with certain myasthenic symptoms (e.g., diplopia, ptosis and generalized weakness}. 
Major Surgery. Consideration should be given to the gradual withdrawal of beta-adrenergic blocking 
agents prior to general anesthesia because of the reduced ability of the heart to respond to beta- 
adrenergically mediated sympathetic reflex stimuli. Pulmonary. Caution should be exercised in the 
treatment of glaucoma patients with excessive restriction of pulmonary function. There have been 
reports of asthmatic attacks and pulmonary distress during betaxolot treatment. Although 
rechallenges of some such patients with ophthalmic betaxolol has not adversely affected pulmonary 
function test results, the possibility of adverse puimonary effects in patients sensitive to beta blockers 
cannot be ruled out. Drug Interactions: Patients who are receiving a beta-adrenergic blocking agent 
orally and BETOPTIC S Ophthalmic Suspension 0.25% should be observed for a potential additive 
effect either on the intraocular pressure or on the known systemic effects of beta blockade. Close 
observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or bradycardia. Betaxolo! is an adrenergic blocking agent; therefore; - 
caution should be exercised in patients using concomitant adrenergic psychotropic drugs. Ocultar: in 
patients with angie-closure glaucoma, the immediate treatment objective is to reopen the angle by 
constriction of the pupil with a miotic agent. Betaxolo! has little or no effect on the pupil. When : 
BETOPTIC S Ophthalmic Suspension 0.25% is used to reduce elevated intraocular pressure in angle- 
closure glaucoma, it should be used with a miotic and not alone. Carcinogenesis, Mutagenesis, 
impairment of Fertility: Lifetime studies with betaxolol HC! have been completed in mice at oral 
doses of 6, 20 or 60 mg/kg/day and in rats at 3. 12 or 48 mg/kg/day, betaxolol! HC! demonstratec no 
carcinogenic effect. Higher dose levels were not tested. in a variety of in vitro and in vivo bacteria and 
mammalian cell assays, betaxolol HCI was nonmutagenic. Pregnancy: Pregnancy Category C. 
Reproduction, teratology, and peri- and postnatal studies have been conducted with araily 
administered betaxolol HC! in rats and rabbits. There was evidence of drug related postimplantation 
loss in rabbits and rats at dose levels above 12 mg/kg and 128 mg/kg, respectively. Betaxoloi HCi was 
not shown to be teratogenic, however, and there were no other adverse effects on reproduction at 
Subtoxic dose levels. There are no adequate and well-controlled studies in pregnant women. 
BETOPTIC S should be used during pregnancy oniy i! the potential benefit justifies the potential risk to 
the fetus. Nursing Mothers: it is not known whether betaxolol HC! is excreted in human milk. Because 
many drugs are excreted in human milk, caution should be exercised when BETOPTIC S Ophthaimic 
Suspension 0.25% is administered to nursing women. Pediatric Use: Safety and effectiveness in 
children have not been established. 

ADVERSE REACTIONS: Ocular: in clinical triats, the most frequent event associated with the use of 
BETOPTIC S Ophthalmic Suspension 0.25% has been transient ocular discomfort. The following other 
conditions have been reported in small numbers of patients: blurred vision, corneal punctate keratitis, 
foreign body sensation, photophobia, tearing, itching. dryness of eyes, erythema, inflammation, 
discharge, ocular pain, decreased visual acuity and crusty lashes. Additional medical events reported 
with other formulations of betaxolo! include allergic reactions, decreased cornea! sensitivity, edema 
and anisocoria. Systemic: Systemic reactions following administration of BETOPTIC S Ophthaimic 
Suspension 0.25% or BETOPTIC Ophthalmic Solution 0.5% have been rarely reported. These include: 
Cardiovascular: Bradycardia, heart block and congestive failure. Pulmonary: Pulmonary distress 
characterized by dyspnea, bronchospasm, thickened bronchial secretions, asthma and respiratory 
failure. Central Nervous System: insomnia. dizziness, vertigo, headaches, depression. and lethargy. 
Other: Hives, toxic epidermal necrolysis, hair loss, and glossitis. 

OVERDOSAGE: No information is available on overdosage of humans. The oral LD50 of the drug 
ranged from 350-920 mg/kg in mice and 860-1050 mg/kg in rats. The symptoms which might be 
expected with an overdose of a systemically administered beta-1-adrenergic receptor blocking agent 
are bradycardia, hypotension and acute cardiac failure. A topical overdose of BETOPTIC S Ophthalmic 
Suspension 0.25% may be flushed from the eye(s) with warm tap water. 

CAUTION: Federal (USA) Law Prohibits Dispensing Without a Prescription. 

U.S. Patent Nos. 4,252,984; 4,311,708; 4,342,783;4 911,920. 
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The eyes 
can be 
Windows 
to a lot 
more than 
the soul. 


Some of the most poetic 
passages throughout history 
have been written about 
the eyes. 

But this isn't one of them. 


Ocular beta blockers can ENS 
affect more than the eyes. r 


Unfortunate, but true. 
Minutes after a single dose of 
an ocular beta blocker, the 
drug is detectable in the 
plasma of most individuals. 
That's important when you 
consider that most glaucoma 
patients are elderly. With age 
comes a normal decline in 
physiologic function and 





With BETOPTIC®S (betax 
HCl) you can expect long- 
term maintenance of IOP 
reduction.* A superior pulir 
nary safety profile? Minim. 
cardiovascular effects.° Anc 


very low incidence of repor 


increased susceptibility to systemic side effects, inclu 
systemic disease.“ And Maxima ing CNS effects." 


1 1 breathing capacity e 
concomitant Systemic : Doesn't it make sense to 


medication increases the consider BETOPTICS when 
likelihood of adverse drug treating the elderly glaucon 


2 
reactions. A patient? 


Percent remaining (average) 
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ETOPTIC* S Sterile Ophthalmic Suspension has References: 
‘oduced minimal effects in patients with reactive airway 1. Givens KT, Lee DA. Topical beta blockers for | 
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issibility of adverse pulmonary effects in patients 
sitive to beta blockers cannot be ruled out. 
Contraindicated in patients with sinus bradycardia, 
‘eater than à first-degree atrioventricular block, 
irdiogenic shock, overt cardiac failure or 
ypersensitivity to any component of this product. Use 
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3. Conrad KA, Bressler R. Drugs and advanced age. 


In: Modell W, ed. Drugs of Choice, 1984-1985. 
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-- beta blocker with a 
technological difference. 


iution in treating patients with a history of cardiac 
ilure or heart block. 

Observe patients receiving an oral beta blocker and l X 
ETOPTIC S Suspension for potential additive effect on asthmatic bronchitis. Am / Ophthalmol. 
1own systemic effects of beta blockade. Exercise cau- 1984;97:86-92. 
on in patients receiving catecholamine-depleting drugs 6. Atkins JM, et al. Cardiovascular effects of topical 
ich as reserpine and adre energic psychotropic drugs. beta blockers during exercise. Am / Ophthalmol. 

BETOPTIC S Suspension has been well tolerated in a 1985:99:173-17 
ajority of patients. Discomfort of short duration upon j 
stillation may be experienced. Systemic reactions have *Beta-1 selectivity is not absolute. 
en reported rarely and a complete listing appears in l 
e prescribing information. 
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. Schoene RB, et al. Effects of topical betaxolol, 
timolol and placebo on pulmonary function in 


Please see page 19 for brief summary of prescribing information 
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COLOR BAR Schirmer Tear Test 


DL Standardized Sterile Strip; 


Patent No. 5,006,310 


blue COLOR BAR with an FDA 
approved dye is imprinted on each strip 
that travels the tear flow and leaves a 
soft blue easy to read, vignette on the 


millimeter scale preprinted on each 





strip. Each sterile sealed clear pouch 


contains two strips, one with “R” and 







~ COLOR BAR” 


Schirmer Teor Test 
Stondordeed Merde Srg 





one with “L” indicating right or left eye 
printed at the bottom. These strips may 
also be attached to the patients record 


for future reference. 





Sterile packaged, 5 pouches per EXCEUSIVELS From ‘The Dry Eye Specialists’... 

envelope, 10 envelopes per box. A total idi li EAGLE VISION 
' SEHI ji 6283 Poplar Avenue, Sule 650, 

of 100 strips for 50 tests. L] EHHHHF m. Me pie jae 

© Eagle Vision, Inc. 1991 Nationwide TOLL FREE order Line: 1-800-222-7584 





MISSING COPY POLICY 


Missing copies will be sent free of charge provided we are notified no later than two months 
after the issue date for domestic and Canadian subscribers and four months after the issue 
date for all other foreign subscribers. 


We stock a limited number of copies back to 1989. 


Domestic Canada & Other Foreign 


Single copies US $15.00 US $20.00 
Prepayment required in each case (U.S. Funds drawn on U.S. bank) 


American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 
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Stereo-Variator 





The stereo-Variator has two working positions: 
Binocular field of view small Binocular field of view large 


< disengaged «<< engaged 


What is the Stereo-Variator? 


The result of the latest innovative thinking from Haag- 
Streit, it is a small control unit inserted in the superb 
new 900° BQ slit lamp microscope. With it, 
stereoscopic viewing of the deep vitreous and the 
retina may be obtained over a larger binocular field 
by simply switching the Stereo-Variator to a narrower 
imaging angle, from 13° to 4.5° Examination is possi- 
ble through small pupils or in high myopia, and even 
the endothelial cells may be viewed binocularly with 
consequent improved acuity. 

The brilliant crystal-clear contrast of the 900° BQ 
microscope is retained throughout its whole magnifi- 
cation range of 63x, 10x, 16x, 25x, and 40x, all 
without changing the converging eye-pieces. The 
examiner remains at ease in the natural condition for 
viewing a near object, so is predisposed to receive a 
stereoscopic image. 

r : A full range of all the accessories you would expect 
Haag- Streit Service, Inc. from Haag-Streit is available. Please ask for the 
Subsidiary of Haag-Streit AG., Berne Switzerland BQ literature from your authorized Haag-Streit distri- 
Industrial Park, Waldwick, New Jersey 07463 (201)445-1110 butor. 
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ACHROMYCIN o vov 


Tetracycline HC]  TYPICALTOPICAL 


OPHTHALMIC OINTMENT 1%, OPHTHALMIC SUSPENSION 1% 
REFERENCES: 


l. Bialasiewicz AA. John GJ. Epidemiology of chlamydial eye diseases in a mixed rural/urban population of West 
Germany. Ophthalmology. 1986,93:757-762 

2. Walsh JB, Gold A (editorial consultants). Physicians’ Desk Reference for Ophthalmology*. 16 ed. Oradell, NKJ 
Medical Economics Co; 1988 

3. Havener WH. Ocular Pharmacology. 5 ed. St Louis, MO: The CV Mosby Co; 1983:195, 198 

4. Newell FW. Ophthalmology; Principles and Concepts. 5 ed. St Louis, MO: The CV Mosby Co; 1986:129.442 

5. Tabbara KF. Hyndiuk RA, eds. Infections of the Eve. Boston, MA Little. Brown & Co; 1986:215-16.414-415,431-33 
6. Fedukowicz HB, Stenson S. External Infections of the Eye. 3 ed. Norwalk. Conn: Appleton-Century-Crofts; 1985:96 


ACHROMYCIN* Tetracycline Hydrochloride 

Ophthalmic Ointment, USP, 1% Sterile 

DESCRIPTION: ACHROM YCIN OPHTHALMIC OINTMENT. USP. STERILE contains 10 mg of tetracycline 
hydrochloride per gram with Light Mineral Oil, White Petrolatum and Anhydrous Lanolin as inactive ingredients. 

Chemically, ACHROMYCIN tetracycline hydrochloride is: [45 (4a 4aa „Saa 6B .12aa)}-4-(dimethylamino)- 
1.4.4a,5,Sa,6,11,12a-octahydro-3,6,10,12,12a-pentahydroxy-6-methyl-1,11-dioxo-2-naphthacenecarboxamide 
monohydrochloride. 

INDICATIONS: For the treatment of superficial ocular infections susceptible to ACHROM YCIN. 

For prophylaxis of ophthalmia neonatorum due to Neisseria gonorrhoeae or Chlamydia trachomatis. The Centers 
for Disease Control (U.S.P.H.S.) and the Committee on Drugs, the Committee on Fetus and Newborn, and the 
Committee on Infectious Diseases of the American Academy of Pediatrics recommend | percent silver nitrate solu- 
tion in single-dose ampoules or single-use tubes of an ophthalmic ointment containing (0.5 percent erythromycin or 
| percent tetracycline as “effective and acceptable regimens for prophylaxis of gonococcal ophthalmia neonatorum”! 
(For infants born to mothers with clinically apparent gonorrhea, intravenous or intramuscular injections of aqueous 
crystalline penicillin G should be given: a single dose of 50,000 units for term infants or 20,000 units for infants of low 
birth weight. Topical prophylaxis alone is inadequate for these infants! ) 

The following organisms have demonstrated susceptibility to ACHROM YCIN: 


Staphylococcus aureus Escherichia coli 
Streptococci including Netssena species 
Streptococcus pneumoniae Chlamydia trachomatis 


When treating trachoma a concomitant oral tetracycline is helpful. 

Other organisms not known to cause superficial eye infections, but with demonstrated susceptibility to 
ACHROMYCIN, have been omitted from the above list. 

ACHROM YCIN does not provide adequate coverage against: 

Haemophilus influenzae Pseudomonas aeruginosa 

Klebsiella’ Enterobacter species Serratia marcescens 
CONTRAINDICATIONS: This product is contraindicated in persons who have shown hypersensitivity to any of the 
tetracyclines. 
PRECAUTIONS: The use of antibiotics occasionally may result in overgrowth of nonsusceptible organisms. Con- 
stant observation of the patient is essential. If new infections appear during therapy, appropriate measures should 
be taken. 
ADVERSE REACTIONS: Dermatitis and allied symptomatology have been reported. 

If adverse reaction or idiosyncrasy occurs, discontinue medication and institute appropriate therapy. 
DOSAGE AND ADMINISTRATION: Apply directly to the affected area every 2 hours or more often, as the severity 
of the infection and the degree of response indicate. Severe or stubborn ocular infections may require treatment for 
many days, and may also require oral therapy. Mild infections may respond within 48 hours. 
HOW SUPPLIED: ACHROM YCIN tetracycline HCl Ophthalmic Ointment, USP, 1%: 

NDC 0005-3501-51 —1/8 oz tube 
Store at Controlled Room Temperature 15°-30°C (59°-86°F). 
Reference: |. American Academy of Pediatrics: Prophylaxis and Treatment of Neonatal Gonococcal Infections, 
Pediatrics, 65:1047, 1980. 
LEDERLE LABORATORIES DIVISION Rev. 8/86 
American Cyanamid Company, Pearl River, N. Y. 10965 12157 


ACHROMYCIN * Tetracycline Hydrochloride 

Ophthalmic Suspension, USP, 1% Sterile 

DESCRIPTION: ACHROM YCIN contains 10 mg of tetracycline hydrochloride per mL with Plastibase 50W and 
Light Mineral Oil as inactive ingredients. 

Chemically, ACHROMYCIN is: [45-(4a.4aa „Saa 6B.12aa )-4-(dimethyamino)-1.4.4.5.5a 6.11, 12a-octahydro- 
36.10.12, 2a-pentahydroxy-6-methy-1,11-dioxo-2-naph-thacenecarboxamide monohydrochlonde. 

INDICATIONS: For the treatment of superficial ocular infections susceptible to ACHROMYCIN. 

For prophylaxis of ophthalmia neonatorum due to Neisseria gonorrhoeae or Chlamydia trachomatis. The Centers 
for Disease Control (U.S.P.H.S.) and the Committee on Drugs. the Committee on Fetus and Newborn, and the 
Committee on Infectious Diseases of the American Academy of Pediatrics recommend | percent silver nitrate solu- 
tion in single-dose ampoules or single-use tubes of an ophthalmic ointment containing 0.5 percent erythromycin or 
| percent tetracycline as “effective and acceptable regimens for prophylaxis of gonococcal ophthalmia neonato- 
rum”! (For infants born to mothers with clinically apparent gonorrhea, intravenous or intramuscular injections of 
aqueous crystalline penicillin G should be given: a single dose of 50,000 units for term infants or 20,000 units for 
infants of low birth weight. Topical prophylaxis alone is inadequate for these infants. ! ) 

The following organisms have demonstrated susceptibility to ACHROM YCIN: 


Staphylococcus aureus Escherichia coli 
Streptococci including Neisseria speaes 
Streptococcus pneumoniae Chlamydia trachomatis 


When treating trachoma, a concomitant oral tetracycline is helpful. 

Other organisms, not known to cause superficial eye infections, but with demonstrated susceptibility to 
ACHROM YCIN, have been omitted from the above list. 

ACHROMYCIN does not provide adequate coverage against: 

Haemophilus influenzae Pseudomonas aeruginosa 

Klebsiella! Enterobacter species Serratia marcescens 
CONTRAINDICATIONS: This product is contraindicated in persons who have shown hypersensitivity to any of the 
tetracyclines. 
PRECAUTIONS: The use of antibiotics occasionally may result in overgrowth of nonsusceptible organisms. Con- 
stant observation of the patient is essential. If new infections appear during therapy, appropriate measures should 
be taken. 

ADVERSE REACTIONS: Dermatitis and allied symptomatology have been reported. 

If adverse reaction or idiosyncrasy occurs, discontinue medication and institute appropriate therapy. 

DOSAGE AND ADMINISTRATION: For most susceptible bacterial infections shake well, then gently squeeze the 
Mastic dropper bottle to instill 2 drops in the affected eye, or if necessary, in both eyes. 2 or 4 times daily, or more 
requently, depending upon the severity of the infection. Very severe infections may require days of treatment, 
whereas other cases may be cured by instillation with much less frequency for 48 hours. 

In acute and chronic trachoma, instill 2 drops in each eye 2 to 4 times daily. This treatment should be continued for 
| to 2 months, except that certain individual or complicated cases may require a longer duration. A concomitant oral 
tetracycline is helpful. 

For unit dose administration and convenience, the DISPENSER may be used. Immediately prior to use, simulta- 
neously roll, invert and squeeze DISPENSER between thumb and fingers. Repeat several times to mix contents 
well. Use aseptic technique to cut the tip of the DISPENSER, thereby maintaining sterility. Discard first two drops 
before instilling drops in eye(s). Instill two drops in eye(s), then discard DISPENSER. 

HOW SUPPLIED: ACHROM YCIN is supplied as follows: 

NDC 0005-3505-18—4 mL plastic dropper type bottle 
Store at Controlled Room Temperature 157-30" C (59°-86° F). 

Reference: |. American Academy of Pediatrics: Prophylaxis and Treatment of Neonatal Gonococcal Infections, 
Pediatrics, 65: 1047, 1980. 


LEDERLE LABORATORIES DIVISION Rev. 1/90 
American Cyanamid Company, Pearl River, N. Y. 10965 25727 
Distributed by Marketed by 

LEDERLE E) 

LABORATORIES DIVISION 

American Cyanamid Company STORZ OPHTHALMICS, INC. 


Pearl River, NY 10965 St. Louis, MO 63122 
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DOHENY EYE INSTITUTE 


Doueny EYE INSTITUTE, CONTINUINGMEDICAL EDUCATION DEPARTMENT 
IS OFFERING A COURSE ENTITLED 


"A PRACTICAL COURSE IN 
OCULOPLASTIC SURGERY" 


Friday, September 13, 1991 


Course Director: 
Don Liu, M.D. 


Faculty: 


Faculty and Voluntary Staff of the Doheny 
Eye Institute and the Jules Stein Eye Institute 


This one day didactic seminar is designed as 
a comprehensive practical course in 
oculoplastic surgery for the ophthalmologist. 


& Accreditation: 
8 hours CMA/AMA Category I Credit 


FOR MORE INFORMATION CONTACT: 
Doheny Eye Institute, CME Department at 1-800-765-3575 or 
1-213-342-6680 











WANTED 
OPHTHALMIC MINIATURES 


A Collection of Miscellany to 
Entertain and Enlighten 


All submissions must be photocopied from 
their original sources. Please provide the 
author's full name, source, publication date, 
and page number. 


Send to Ophthalmic Miniatures 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


V Active against C tracho- 
matis, the principal cause 
of inclusion conjunctivitis“ 

V Active against staphylo- 
cocci,’ the most com- 


monly isolated bacteria in 
a study of keratoconjunc- 
tivitis patients' 


ACHROMYCIN-COVERS THE SPECTRUM Y Active against N gonorrho- 
OF PATHOGENS YOU SEE MOST IN eae, the principal cause of 


T acute purulent conjunctivitis 

CONJUNCTIVITIS AND BLEPHARITIS Y. Active against a wide 
range of gram-positive 
and gram-negative cocci 
and bacilli^^ 

V Allergic reactions or irri- 
tation are rarely reported" 

V Available in both ointment 
and suspension 

Y Extensive clinical 
experience 


STAPHYLOCOCCUS 
AUREUS: 





* Although a useful guide, in vitro data do 
not necessarily correlate with clinical 
results. 

"Tetracycline is not the drug of choice for 
any type of staphylococcal infection. 
*Tetracycline is not the drug of choice for 
streptococcal infections. 

‘This product is contraindicated in persons 
who have shown hypersensitivity to any 
of the tetracyclines. 

Please see adjacent page for references 
and full Prescribing Information. 





CHLAMYDIA 
TRACHOMATIS 





STREPTOCOCCI 


ESCHERICHIA COLI 






NEISSERIA 
GONORRHOEAE 


ACHROMYCIN 


2@ letracycline HCI 


OPHTHALMIC OINTMENT 1%, OPHTHALMIC SUSPENSION 1% 


Spanning the Spectrum" piai atf 


^ 
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An advanced formulation that may help maintain 
epithelial cell integrity. Celluvisc Solution provides 


patient comfort without compromising cell morphology, 









re Celluvisc® cell viability, or epithelial barrier function (in vitro data, 
Phosphate-Buffered Saline" Lubricant Ophthalmic Solution 

si escolar reservat n) clinical significance unknown).? 

e Normal morphology e Normal morphology 

e Abundant microvilli e Abundant microvilli 


Lactated Ringer's solution supplements the tears’ electrolyte 


- Scanning Electron Micrographs 

Of Human Corneal Epithelial Cells 
Treated With Ocular Lubricants 
For 60 Minutes (In Vitro- 1000X 
Magnification. Clinical 


balance. The active ingredient, carboxymethylcellulose 


(CMC) 1%, has a negative charge which, along with 


Significance Is Unknown)! 









TA > ee Celluvisc Solution’s high molecular weight, may promote 
Tears Naturale I] 
Lubricant Eye Drops. adherence to epithelial tissue and prolong residence time. 
e Compressed anterior 
cell surface | 
e Sparse microvilli — And, Celluvisc Solution ts preservative- _ 
e Some cytoplasmic pitting aS 







MU" 5i 


free, thus eliminating the iatrogenic 
effects preservatit 'es can cause 


severe dry eye patients. 
pes Celluvisc Solution. 

Hypolears 

Lubricating Eye Drops . . 

e Prominent rounded nuclei The serious solution for 

e Pitted cytoplasm 

e Slight cellular retraction : : , 

e Reduced number of microvilli severe dry eye associated with ocular surface disease. 


° ® 
elluvisc Lubricant Ophthalmic Solution 


Contains no preservatives or EDTA. 


STAGE 3 
aercaneuarmaceuticats | IN THE SYSTEM FOR OCULAR SURFACE DISEASE 


™ Allergan Pharmaceuticals 
A Division of Allergan, Inc. 


Irvine, CA92713 ©1991 Allergan, Inc. A Rational Plan To Manage Dry Eye Associated With Ocular Surface Disease 
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WHEN SYMPTOMS ARE 


SEVERE 


1. Data on file, Allergan, Inc. A collaborative study with M. Trousdale, Ph.D. et al at Estelle Doheny Eye Institute 
2. Adams, JL, Wilcox MJ, Trousdale MD et al. Morphological and physiological effects of artificial tear formulations on corneal epithelial derived cells. Invest Ophthalmol 
Visual Sci 1989;30 (Supp! 3):523. 


Tears Naturale® and Hypolears® are registered trademarks of other companies. 





Fenestrated Sheen Macular Dystrophy 





— (d 


Scott R. Sneed, M.D., and Paul A. Sieving, M.D. 


We examined a family with fenestrated 
sheen macular dystrophy. The red macular 
lesions were strikingly apparent in the pro- 
positus and more subtle in one affected cous- 
in. Pronounced macular retinal pigment epi- 
thelial disruption or mottling was present in 
the father of the propositus, who also had 
markedly reduced electroretinogram rod and 
cone responses. The extent of electroretino- 
gram amplitude reduction indicates abnormal 
function of the peripheral retina in addition 
to the clinically evident macular changes. Af- 
fected family members showed peripheral ret- 
inal pigment epithelial granularity. Central 
visual acuity remained normal despite the 
presence of macular lesions. 


Fenestratep SHEEN MACULAR DYSTROPHY is a 
rare autosomal dominant macular dystrophy. 
Only three families with this entity have been 
previously described, two from the United 
States!” and one from Norway.’ This macular 
dystrophy is characterized in the early stages 
by small, red, demarcated lesions located in the 
deep neurosensory retina. These are apparent 
by color alone and do not have thickening or 
thinning of the retina, and consequently they 
have been termed fenestrations. Macular reti- 
nal pigment epithelial alterations have been 
described in patients 20 years of age and older. 
These changes appeared more noticeable in 
older individuals and were annular in appear- 
ance by the fourth decade. Affected patients in 
the three previously described pedigrees have 
shown little to no visual acuity deficit, even in 
middle age, despite fluorescein angiographic 
retinal pigment epithelial window defects in 
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older patients. At the 18-month follow-up ex- 
amination, two patients showed evidence of 
progression, with enlargement of fenestrations 
in a 12-year-old patient and more extensive 
retinal pigment epithelial changes in a 56-year- 
old patient.‘ 

We examined a family with fenestrated sheen 
macular dystrophy and studied the clinical and 
electrophysiologic findings. 


Material and Methods 


Burian-Allan bipolar corneal electrodes were 
used with 0.5% proparacaine hydrochloride 
topical anesthesia to record electroretinograms 
after dilating pupils fully with 1096 phenyleph- 
rine hydrochloride and 1% tropicamide. A 10- 
msec xenon flash was presented in a ganzfeld 
(full-field) bowl; stimulus intensities were cali- 
brated with a photometer. Electroretinogram 
responses were amplified at 0.1 to 1,000 Hz (-3 
dB points) and digitized for display and storage. 

Electroretinograms were recorded after one 
hour of dark adaptation, first with dim blue 
stimuli (440-nm peak, 70-nm half width, —1.86 
log cd-sec/m^?) to elicit rod-predominant re- 
sponses at two-second intervals. Next, white 
flashes (0.62 cd/m?) were used to elicit dark- 
adapted single responses that were approxi- 
mately 7596 from the rod and 2596 from the 
cone system. After light adaptation at 40 log 
cd-sec/m’ for five minutes in the ganzfeld bowl, 
single white flashes (1.0 log cd-sec/m*) were 
used to elicit cone-predominant responses. 
Population normal values were determined 
from 40 normal subjects, ranging in age from 5 
to 60 years. 

After dark adapting the patient for one hour, 
psychophysical final thresholds were measured 
in each eye separately. Test flashes of 0.8 sec- 
ond of a 5.7-degree target from a Goldmann- 
Weekers dark adaptometer were used to test 
fixation and points 20 degrees in the periphery 
of the superior, inferior, nasal, and temporal 
retina. Results were reported as log unit eleva- 
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tion above normal rod final threshold deter- 
mined from a population of 25 normal subjects. 

Subjects were tested by Ishihara plates under 
combined fluorescent and incandescent light- 
ing and by Farnsworth D-15 panel under Mc- 
Beth standard lighting. 


Case Reports 


Case 1 (III-3) 

The propositus, a 7-year-old white boy, was 
referred for red lesions in both maculae. He had 
been examined previously by other ophthal- 
mologists and was believed possibly to have 
juvenile X-linked retinoschisis; however, an 
electroretinogram failed to confirm this. 

On examination, visual acuity was R.E.: 20/ 
20 and L.E.: 20/25 and J1+ bilaterally at near 
without correction. Results of the anterior seg- 
ment examinations and intraocular pressure 
measurements were normal bilaterally. Oph- 
thalmoscopic examination with a dilated pupil 
showed no vitreous cells, and the disk and 
retinal vessels were normal bilaterally. Irregu- 
lar red lesions of variable size were present in 
both maculae and appeared to be at the level of 
the deep retina (Figs. 1 and 2). These red 
lesions were best seen with slightly indirect 





Fig. 1 (Sneed and Sieving). Case 1, propositus 
(III-3). The right eye demonstrating the deep retinal 
red figures in the central macula. 





Fig. 2 (Sneed and Sieving). Case 1, propositus 
(III-3). The left eye demonstrating the deep retinal 
red figures in the central macula. 


lighting, and the overlying internal limiting 
membrane was smooth. No thickening or thin- 
ning of the retina was evident. The peripheral 
retinal pigment epithelium showed pigment 
disruption and mottling. 

Results of fluorescein angiography of both 
eyes were normal and showed no evidence of 
retinal pigment epithelial disruption in the cen- 
tral macula (Figs. 3 and 4). The macular lesions 
were not visible at any stage of the fluorescein 
angiogram. Peripheral visual fields were tested 
on a Goldmann perimeter with V,, and l;e white 
targets and showed full isopters and no scoto- 
mata in both eyes. The patient identified cor- 
rectly all Ishihara color plates with each eye. 
The Farnsworth D-15 color panel showed two 
crossing errors in the right eye (normal limit for 
a young child) and no crossing errors in the left 
eye (normal result). Dark-adapted rod final 
thresholds were normal in both eyes. The elec- 
troretinograms showed borderline low-normal 
cone and rod amplitudes, and cone 30-Hz flick- 
er response timing was normal bilaterally. 


Case 2 (II-3) 

The 29-year-old father was visually asympto- 
matic. Visual acuity was 20/20 in both eyes 
without correction. Results of anterior segment 
examinations and intraocular pressure meas- 
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Fig. 3 (Sneed and Sieving). Case 1, propositus 
(III-3). Normal fluorescein angiogram of the right 
eye. 


urements were normal bilaterally. Ophthalmo- 
scopic examination with a dilated pupil showed 
normal optic disks and vessels. There were no 
vitreous cells. Heavy retinal pigment epithelial 
granularity was present in both maculae in an 
annular configuration; however, there was no 
evidence of red spots in either eye (Figs. 5 and 





Fig. 5 (Sneed and Sieving). Case 2, father (II-3). 


The right eye demonstrating the retinal pigment 


epithelial mottling in the macula. 


Fig. 4 (Sneed and Sieving). Case 1, propositus 
(III-3). Normal fluorescein angiogram of the left eye. 


6). There was markedly abnormal retinal pig- 
ment epithelial granularity throughout the pe- 
riphery, with areas of depigmented retinal pig- 
ment epithelium nasally. 

Fluorescein angiography demonstrated dif- 
fuse hyperfluorescent abnormalities at the level 
of the retinal pigment epithelium in the macula 





Fig. 6 (Sneed and Sieving). Case 2, father (II-3). 
The left eye showing the retinal pigment epithelial 
mottling in the macula. 
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Fig. 7 (Sneed and Sieving). Case 2, father (II-3). 
Fluorescein angiogram of the right eye demonstrat- 
ing the retinal pigment epithelial alterations and 
window defects. 
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of both eyes (Figs. 7 and 8), consistent with 
window defects and without evidence of leak- 
age. Color vision was normal by Ishihara plates 
and Farnsworth D-15 testing. Dark-adapted fi- 
nal thresholds were normal in the superior, 
inferior, nasal, and temporal periphery at 20 
degrees but were elevated by 0.4 log units at 
fixation (abnormal). Peripheral visual fields by 
Goldmann perimetry were normal to V, but 
were constricted by approximately 10 degrees 
from normal to the l, target. The rod b-wave 
electroretinogram was reduced by more than 
5096 from the low limit of normal. Cone flicker 
responses also were reduced by 5096 from the 
low limit of normal, and the implicit time was 
delayed (37 msec; normal, approximately 32 
msec). Cone light-adapted b-wave electroreti- 
nogram to single white flash was also abnor- 
mally reduced. 


Case 3 (III-1) 

A cousin of the propositus, a 7-year-old boy, 
was visually asymptomatic. Best-corrected vis- 
ual acuity was 20/50 bilaterally. Results of 
anterior segment examinations and intraocular 
pressure measurements were normal. Ophthal- 
moscopy showed a blonde periphery with nor- 
mal stippling of the retinal pigment epithelium. 
There was abnormal granularity of the retinal 
pigment epithelium in the macula bilaterally 
with definite but faint red spots in the outer 





July, 1991 





Fig. 8 (Sneed and Sieving). Case 2, father (II-3). 
Fluorescein angiogram of the left eye demonstrating 
retinal pigment epithelial alterations and window 
defects. 


retina (Fig. 9). Both optic disks were swollen 
with no hemorrhage or subretinal fluid. The 
optic disk abnormalities had been documented 
the previous year. Results of a computed tomo- 
graphic scan of the head and orbits were nor- 
mal, and the disk changes were believed to be 
congenital. Fluorescein angiography showed 
no retinal pigment epithelial abnormalities. Ul- 
trasound showed no evidence of optic disk 
drusen. Dark-adapted rod final thresholds were 
normal. Rod and cone electroretinogram re- 
sponses were both reduced and were each only 
60% of low-normal limits. The implicit time 
was normal. Color vision showed seven errors 
on Farnsworth D-15 testing along an acquired 
tritan axis for each eye. 


Case 4 (III-2) 

Another cousin of the propositus, a 5-year- 
old boy, was visually asymptomatic. Visual 
acuity was 20/30 bilaterally. Results of anterior 
segment examinations and intraocular pressure 
measurements were normal. The peripheral 
fundus was blonde. A mild granularity of the 
retinal pigment epithelium was present in the 
macula with an apparent sheen overlying the 
macula. We judged this to be within the spec- 
trum of normal at this time. No red spots were 
seen. Color vision was normal. Dark adaptation 
and electrophysiologic testing were not per- 
formed. 
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Fig. 9 (Sneed and Sieving). Case 3, cousin (III-1). 
The right eye demonstrating less distinct red figures 
in the central macula and the associated anomalously 
elevated optic disk. 


Case 5 (II-4) 

The 29-year-old mother was visually asymp- 
tomatic. Best-corrected visual acuity was R.E.: 
20/20 and L.E.: 20/15. Results of anterior seg- 
ment examinations and intraocular pressure 
measurements were normal. Retinal examina- 
tion showed a blonde but normal fundus. All 
Ishihara color plates were identified correctly, 
and no errors were noted on Farnsworth D-15 
testing. Goldmann perimetry showed normal 
Vie and l isopters for each eye. 


Case 6 (II-2) 

The 31-year-old uncle was visually asympto- 
matic. Visual acuity was 20/20 bilaterally. Re- 
sults of anterior segment examinations and 
intraocular pressure measurements were nor- 
mal. Ophthalmoscopic examination with a di- 
lated pupil showed a blonde periphery with 
normal stippling of the retinal pigment epithe- 
lium. There was mild granularity of the retinal 
pigment epithelium in the macula but no red 
dots. 

Results of fluorescein angiography were nor- 
mal. Color vision was normal in the left eye and 
borderline normal in the right eye. Dark adap- 
tation was normal bilaterally. Electroretino- 
gram responses were normal for both eyes. 


Case 7 (I-1) 

The 56-year-old paternal grandfather was 
visually asymptomatic. Visual acuity was 20/ 
20 bilaterally. Results of anterior segment ex- 
aminations and intraocular pressure measure- 
ments were normal. Ophthalmoscopic exami- 
nation with a dilated pupil showed a normal 
retinal pigment epithelial granularity in the 
macula and periphery. Color vision was normal 
for the right eye, but the patient made four 
errors along an acquired tritan axis on Farns- 
worth D-15 testing of the left eye. Dark-adapt- 
ed thresholds and electroretinograms were nor- 
mal. 


Case 8 (I-2) 

The 53-year-old paternal grandmother had 
undergone extraocular muscle surgery at age 3 
years for strabismus and had amblyopia in the 
right eye. Best-corrected visual acuity was R.E.: 
20/60 and L.E.: 20/25. Results of anterior seg- 
ment examinations and intraocular pressure 
measurements were normal. The retina and 
retinal pigment epithelium appeared normal in 
both eyes. 


Case 9 (III-4) 

The 4-year-old sister was visually asympto- 
matic. Results of visual acuity testing, slit-lamp 
biomicroscopy, and ophthalmoscopic examina- 
tion with a dilated pupil were normal in both 
eyes. 


Discussion 


This family is only the fourth pedigree de- 
scribed with fenestrated sheen macular dystro- 
phy (Fig. 10). The characteristic red lesions in 
the deep retina of the propositus are identical 
to the previously published color photographs 
and paintings.'? The retinal pigment epithelial 
mottling in an annular configuration in the 
father of the propositus also coincides with the 
previously described pedigrees. Good visual 
acuity was documented in the present pedigree, 
except for the 7-year-old cousin (Case 3, III-1). 
The reduced visual acuity in this patient was 
believed to be caused by the anomalous disks. 
The presence of anomalous optic disks may 
simply be coincidental. Abnormal retinal pig- 
ment epithelial mottling in the macula and 
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Fig. 10 (Sneed and Sieving). Family pedigree. Open 
square or circle indicates normal; solid square indi- 
cates affected; and arrow indicates the propositus. 


periphery was present in all three affected 
members of this pedigree. 

Although we did not find clear fundus or 
macular changes in three consecutive genera- 
tions, the inheritance pattern in our family is 
consistent with autosomal dominant transmis- 
sion with reduced penetrance. Only the first 
pedigree described! showed three generations 
affected, whereas the subsequent two families, 
like ours, had fewer than three generations 
affected.?? 

Two of our family members (Case 2, II-3, and 
Case 3, III-1) had abnormally reduced rod and 
cone electroretinogram amplitudes. O'Donnell 
and Welch! initially reported reduced photopic 
but not scotopic electroretinograms in their 
patients, but repeat examination showed nor- 
mal electroretinogram amplitudes in all of their 
patients.* Our finding of markedly reduced rod 
and cone electroretinograms indicates abnor- 
mal retinal function geographically more wide- 
spread than indicated by the macular lesions 
alone. 

The small red macular fenestrations seen 
in younger individuals appear similar to the 
macular lesions described in acute macular neu- 
roretinopathy. Patients with acute macular 
neuroretinopathy, however, are generally 
symptomatic and have decreased vision with or 
without paracentral scotomata in one or both 





eyes.” Acute macular neuroretinopathy is often 
preceded by an influenzalike syndrome and 
also has been described after acute hyperten- 
sion caused by intravenous sympathomimetics 
(epinephrine, ephedrine). Although some pa- 
tients with acute macular neuroretinopathy 
may have small red spots at the level of the 
outer retina, other patients have been described 
with larger, more geographic macular lesions.’ 
Visual acuity usually improves, and the macu- 
lar lesions and scotomata tend to resolve over a 
period of months in most patients with acute 
macular neuroretinopathy. No heritable cases 
of acute macular neuroretinopathy have been 
reported. 

In comparison, patients with fenestrated 
sheen macular dystrophy are usually asympto- 
matic with good visual acuity. The macular red 
fenestrations show no tendency for acute reso- 
lution, and an earlier report described enlarge- 
ment of a fenestration during a period of 18 
months.’ If the electroretinogram is reduced, as 
in our Cases 2 and 3, this may help distinguish 
fenestrated sheen macular dystrophy from 
acute macular neuroretinopathy. 

Retinal pigment epithelial mottling occurs in 
the macula of older affected individuals with 
fenestrated sheen macular dystrophy as the red 
fenestrations gradually disappear. These reti- 
nal pigment epithelial alterations may be mani- 
fest as an annular maculopathy. Other causes of 
an annular maculopathy (chloroquine, rod- 
cone dystrophy, cone dystrophy, Stargardt’s 
disease, and benign concentric annular dystro- 
phy) should be considered when examining an 
older patient with fenestrated sheen macular 
dystrophy. Thorough examination of other 
family members with ophthalmoscopy, fluores- 
cein angiography, and electrophysiologic test- 
ing should allow differentiation of the diseases 
causing an annular maculopathy. 

Fenestrated sheen macular dystrophy is an 
infrequently reported, autosomal dominant 
macular dystrophy characterized by good visu- 
al acuity, despite small red macular fenestra- 
tions in younger patients and macular retinal 
pigment epithelial mottling in later stages of 
the disease. Patients tend to have good visual 
acuity even in later stages of the disease. Our 
findings of peripheral retinal pigment epitheli- 
al changes and, in some cases, reduced electro- 
retinogram amplitudes suggest that fenestrated 
sheen macular dystrophy can involve the pe- 
ripheral retina also. Longer follow-up will be 
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necessary to document whether there is possi- 
ble disease progression in this interesting mac- 
ular dystrophy. 
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OPHTHALMIC MINIATURE 

Nor is my invisibility exactly a matter of biochemical accident to my 
epidermis. That invisibility to which I refer occurs because of a peculiar 
disposition of the eyes of those with whom I come in contact. A matter of 
the construction of their inner eyes, those eyes with which they look 
through their physical eyes upon reality. I am not complaining, nor am I 
protesting either. It is sometimes advantageous to be unseen, although it is 
most often rather wearing on the nerves. Then too, you're constantly being 
bumped against by those of poor vision. Or again, you often doubt if you 


really exist. 


Ralph Ellison, Invisible Man 
New York, Vintage Books, 1972 








Symptomatic Retinoschisis-Detachment Involving the 


Macula 


drkam A AAAA T Limal Laan re T EE aie i a EE ED n p Ed 


John S. Ambler, F.R.A.C.O., F.R.A.C.S., J. Donald M. Gass, M.D., 
and Froncie A. Gutman, M.D. 


We treated three patients (four eyes) in 
whom posteriorly situated retinoschisis-de- 
tachments became symptomatic because of 
elevation of a limited area of full-thickness 
retina at the macula adjacent to these lesions. 
Laser photocoagulation alone was successful 
in achieving long-term macular reattachment 
in one eye but failed in both eyes of a bilater- 
ally affected patient. In this patient, retinal 
cryopexy, external drainage of subretinal and 
retinoschisis cavity fluid, and intravitreal air 
injection attained long-term macular reat- 
tachment and retinoschisis cavity collapse in 
both eyes. In the third patient, cryopexy, 
drainage of subretinal and retinoschisis cavi- 
ty fluid, and scleral buckling failed to reattach 
the retina. Subsequent laser photocoagulation 
induced reabsorption of subretinal fluid but 
without retinoschisis cavity collapse. Alter- 
native management strategies for these un- 
usual cases include retinal cryopexy alone 
and vitrectomy techniques. 


Decenerative RETINOSCHISIS is a common con- 
dition of the peripheral retina? and is almost 
always asymptomatic." When outer layer 
breaks are present, retinoschisis is occasionally 
complicated by localized detachment of the 
outer retinal layer. Byer’ defined this as schisis- 
detachment,! and we have used this term in our 
previous work."* The term, however, is not 
accurate. We therefore propose that the term 
retinoschisis-detachment, which was used in a 
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section heading by Byer,’ be used for these 
lesions. | 
In retinoschisis-detachments, the outer layer 
detachment is usually confined to the area of 
the retinoschisis. The detachment is almost 
always asymptomatic, infrequently progressive, 
and rarely requires treatment, This contrasts 
with progressive, symptomatic rhegmatoge- 
nous retinal detachment, which occasionally 
complicates degenerative retinoschisis and is 
almost the only complication of retinoschisis in 
which intervention is required .^* We treated a 
rare complication of retinoschisis-detachment 
in four eyes of three patients. In these four eyes, 
posteriorly situated retinoschisis-detachments 
became symptomatic because of posterior ex- 
tension of the fluid under the outer layer to 
involve the maculae. A combination of laser 
photocoagulation and surgery was performed 
in three of the eyes and laser photocoagulation 
only in the fourth eye. We also studied the 
long-term outcome. One of these patients has 
been briefly described elsewhere.” 


——————— ERR ER Eam engen d 


Case Reports 


Case 1 

On Sept. 29, 1980, a 58-year-old man was 
examined for a 30-year history of an intermit- 
tent superior paracentral visual field defect in 
his right eye, which had been constant for the 
previous three weeks. Except for mild myopia, 
his ocular history was unremarkable. Best-cor- 
rected visual acuity was R.E.: 20/25 and L.E.: 
20/20. In the right eye, a two-clock hour area 
of retinoschisis was located superiorly in which 
were two medium-sized outer layer breaks but 
no inner layer breaks or outer layer elevation. 
There was also a large area of retinoschisis 
inferotemporally from the 5:30 to 10:00 o’clock 
meridians, which extended posteriorly to the 
inferotemporal arcade. This area contained 
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Fig. 1 (Ambler, Gass, and Gutman). Case 1, right 
eye. Large inferotemporal area of retinoschisis with 
three posterior outer layer holes, two of which have 
elevated posterior margins. Extending superiorly 
from the holes is a shallow detachment of the outer 
retinal layer and adjacent full-thickness retina, in- 
cluding the macula. Visual acuity is 20/25. 


three medium-sized posterior outer layer 
breaks. The two most posterior of these breaks, 
which straddled the inferior arcade vessels, had 
elevated posterior margins. Extending superi- 
orly from these holes was a shallow detachment 
of the outer retinal layer and adjacent full- 
thickness retina, including the macula (Fig. 1). 
No inner layer breaks were detected. 

In the left eye, there were two large retinos- 
chisis cavities in the temporal retina. The supe- 
rior cavity had one outer layer break but no 
outer layer elevation. The inferior retinoschisis 
had five posterior medium-sized outer layer 
breaks. There were no inner layer breaks. In the 
inferior retinoschisis cavity, the posterior edge 
of the most posterior outer layer hole was ele- 
vated and communicated posteriorly with an 
area of detached outer layer. Posterior to this 
was a small area of full-thickness retinal de- 
tachment. The posterior margin of this full- 
thickness detachment was 2 disk diameters 
from the fovea (Fig. 2). A diagnosis of bilateral 
retinoschisis-detachment was made. 

Argon laser photocoagulation was performed 
in the left eye to surround the area of elevated 
outer layer and the five adjacent outer layer 
breaks. One week later, laser photocoagulation 
was also performed in the right eye to surround 
the posterior outer layer holes in an attempt to 








Retinoschisis 


Subretinal fluid 


Fig. 2 (Ambler, Gass, and Gutman). Case 1, left 
eye. Two large retinoschisis cavities. The inferior 
cavity has five posterior outer layer breaks, the most 
posterior of which has an elevated posterior edge. 
This communicates with an area of elevated outer 
layer and adjacent full-thickness retinal detachment. 


flatten the outer layer. In both eyes, the laser 
treatments were of fairly light intensity and 
limited area. Follow-up during a six-month 
period demonstrated that the laser therapy had 
failed to flatten the outer layer in the right eye. 
In this eye, the macula remained detached, and 
best-corrected visual acuity had decreased to 
20/50. 

Because of the decrease in visual acuity in the 
right eye, surgical intervention was undertak- 
en. Retinal cryopexy (double-freeze technique) 
was applied to the entire area of inferior reti- 
noschisis in an attempt to obtain permanent 
collapse of the retinoschisis. This was followed 
by external drainage of the retinoschisis cavity 
fluid and intraocular gas injection. At the end of 
this procedure the retinoschisis cavity was com- 
pletely collapsed. The patient was positioned 
prone after the procedure. Subretinal fluid, 
however, persisted in the macular area and was 
still present three weeks later (Fig. 3). Laser 
photocoagulation was then applied to a slightly 
elevated outer layer break, which was commu- 
nicating with the fluid. The fluid slowly reab- 
sorbed until the retina was totally flat one year 
after the surgical procedure. Visual acuity im- 
proved to 20/30 during the next year. There 
was slight preretinal macular fibrosis. 

At a follow-up examination on Nov. 21, 1983, 
the outer layer retinal breaks in the inferior 
retinoschisis cavity of the left eye had progres- 
sively become elevated during 2% years. The 
previously localized subretinal fluid had slowly 
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Fig. 3 (Ambler, Gass, and Gutman). Case 1, right 
eye. Three weeks after retinal cryopexy, drainage of 
retinoschisis cavity fluid, and gas injection, a small 
amount of subretinal fluid persists at the macula. 
This communicates with the slightly elevated posteri- 
or margin of an outer layer break. Retinal cryopexy is 
present inferiorly. 


extended posteriorly through the narrow band 
of noncontiguous laser scars to involve a larger 
area of full-thickness retina, including the fo- 
vea (Fig. 4). Visual acuity remained 20/25. One 
day before surgery, all outer layer breaks were 
again surrounded with laser photocoagulation. 
At surgery, cryopexy was performed to the 
entire area of both retinoschisis cavities, and 
the two retinoschisis cavities were drained via 
separate sclerotomies. Intraocular air injection 
was then performed. Postoperatively the pa- 
tient was positioned prone. 

On the first postoperative day, there was 
persistence of subretinal fluid in the macular 
area but complete collapse of the retinoschisis 
cavity. This fluid at the macula did not totally 
reabsorb until nine months after surgery, at 
which time visual acuity was 20/30. 

At the most recent follow-up examination, 
four years after the last procedure, best-correct- 
ed visual acuity was R.E.: 20/50 and L.E.: 
20/30. There was no retinal detachment, and 
the retinoschisis cavities remained totally col- 
lapsed. Mild preretinal macular fibrosis was 
present in both eyes, and there were large areas 
of chorioretinal scarring in the previous areas 
of retinoschisis. 


Case 2 
A 60-year-old woman had a recent decrease 
in vision in her left eye. Best-corrected visual 





Fig. 4 (Ambler, Gass, and Gutman). Case 1, left 
eye. After 24% years of follow-up, the localized sub- 
retinal fluid posterior to the retinoschisis cavity has 
extended posteriorly to involve a larger area of full- 
thickness retina, including the macula. Visual acuity 
is 20/25. 


acuity was R.E.: 20/20 and L.E.: 20/50. In the 
left eye, a temporal area of bullous retinoschisis 
extended from the 2:30 to the 5:00 o'clock 
meridians. There were two large outer layer 
breaks adjacent to the posterior margin of the 
retinoschisis. The posterior edge of both of 
these breaks was elevated and communicated 
posteriorly with an area of full-thickness reti- 
nal detachment that involved the macula (Fig. 
5). The right eye had an area of retinoschisis 
inferotemporally. 

Retinal cryopexy was applied to the posterior 
aspect of the retinoschisis cavity, surrounding 
the outer layer breaks, and to the posterior 
margin of the area of retinoschisis. The entire 
retinoschisis cavity was not treated. Retinoschi- 
sis cavity fluid was then drained externally at 
the equator. A 4-mm radial sponge was then 
placed to include the outer layer breaks. The 
retinoschisis cavity was completely collapsed, 
but the subretinal fluid posterior to the retinos- 
chisis was unchanged. 

Two weeks later, part of the retinoschisis 
cavity had reformed, and subretinal fluid per- 
sisted behind the retinoschisis cavity and still 
involved the macula. Argon laser photocoagu- 
lation was applied to the posterior edge of the 
outer layer breaks and to the elevated full- 
thickness retina just posterior to the retinoschi- 
sis cavity (Fig. 6). 

During the next 12 months, the subretinal 
fluid gradually reabsorbed, and visual acuity 
improved to 20/30. At the most recent follow- 
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Fig. 5 (Ambler, Gass, and Gutman). Case 2. Tem- 
poral area of bullous retinoschisis with two large 
outer layer breaks adjacent to its posterior margin. 
The posterior edge of both these breaks is elevated 
and communicates posteriorly with an area of full- 
thickness retinal detachment that involves the macu- 
la. Visual acuity is 20/50. 


up examination, 11 years after the surgical 
intervention, best-corrected visual acuity was 
20/50. The retina posterior to the retinoschisis 
cavity was flat with mild retinal pigment epi- 
thelial changes at the macula. The anterior half 
of the retinoschisis cavity persisted overlying 
the radial buckle. The area of retinoschisis in 
the right eye was unchanged. 


Case 3 

A 66-year-old man was examined at the Bas- 
com Palmer Eye Institute in April 1985 for a 
one-year history of metamorphopsia and pro- 
gressive visual blurring in his right eye. Best- 
corrected visual acuity was R.E.: 20/60 and 
L.E.: 20/20. He had a 3%-clock hour area of 
bullous retinoschisis temporally from the 7:00 
o'clock to the 10:30 o'clock meridians in which 
were two large posterior outer layer breaks. The 
posterior edges of these breaks were elevated, 
and they communicated posteriorly with an 
area of shallow full-thickness retinal elevation 
that involved the macula (Fig. 7). The left eye 
had a superotemporal area of retinoschisis but 
no outer layer breaks. Because of current seri- 
ous medical problems, treatment was deferred. 

The patient returned to see one of us 
(J.D.M.G.) four months later. Visual acuity and 
fundus appearances were unchanged. Argon 
laser photocoagulation was applied around the 
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Fig. 6 (Ambler, Gass, and Gutman). Case 2. Two 
weeks after scleral buckling and retinoschisis cavity 
drainage, the retinoschisis cavity has reformed. Sub- 
retinal fluid persists behind the retinoschisis cavity 
and still involves the macula. Photocoagulation 
burns surround the outer layer breaks. 


outer layer breaks and along the posterior mar- 
gin of the retinoschisis in an attempt to isolate 
the retinal detachment in the macula from the 
retinoschisis cavity. The laser burns achieved in 
the areas of slight retinal elevation were of less 
intensity than in the areas of nondetachment 
around the holes. 

Five months later, visual acuity in the right 
eye was 20/40. There was still some elevation 
of the retina around the posterior border of the 
holes and persistent retinal detachment in the 
macula. The retinoschisis cavity was un- 
changed. To achieve a zippering effect (that is, 
progressive flattening from less elevated to 
more elevated areas), several rows of moderate- 
ly intense argon laser were added to the area of 
persistent retinal elevation at the edge of the 
holes and at the posterior margin of the retinos- 
chisis. Seven months later, the subretinal fluid 
had reabsorbed and the outer layer breaks were 
sealed by chorioretinal adhesions. Best-correct- 
ed visual acuity was 20/30. In February 1989, 
2'2 years later, the findings were unchanged. 


Discussion 


Degenerative retinoschisis is usually a dis- 
ease of the peripheral retina and when uncom- 
plicated by other abnormalities is almost al- 
ways asymptomatic.*” It is rare for retinoschisis 
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Fig. 7 (Ambler, Gass, and Gutman). Case 3. Tem- 
poral area of bullous retinoschisis with two large 
posterior outer layer breaks. The posterior edges of 
the breaks are elevated and communicate posteriorly 
with an area of elevated outer layer and shallow 
full-thickness retinal detachment that involves the 
macula. Visual acuity is 20/70. 


to extend to the temporal arcade vessels.* Even 
more rarely does the retinoschisis actually 
progress to involve the macula.*?/*? Even when 
complicated by retinoschisis-detachment (that 
is, elevation of the outer retinal layer associated 
with an outer layer break that remains substan- 
tially localized to the area of the retinoschisis), 
the condition is almost always asymptomatic.?* 
Degenerative retinoschisis may become symp- 
tomatic for several reasons. Symptoms may 
occur because of the large area of absolute 
scotoma caused by the retinoschisis, particular- 
ly if it extends well posteriorly toward the 
macula. They can also can occur in vitreous 
hemorrhage!" or progressive full-thickness 
retinal detachment occurring in some patients 
with outer layer breaks.*!?!*!? Because retinos- 
chisis causes an absolute scotoma, elevation of 
the outer retinal layer confined to the area of 
the retinoschisis (retinoschisis-detachment) 
will generate no additional symptoms than 
those caused by the retinoschisis itself. 

Except in the situation of progressive rheg- 
matogenous retinal detachment complicating 
retinoschisis, which occurs occasionally in 
those cases with outer layer breaks, even if a 
small amount of full-thickness retina adjacent 
to the retinoschisis cavity becomes elevated, 


symptoms rarely occur since this full-thickness 
retinal detachment is usually peripheral and 
nonprogressive. In the four eyes of our patients, 
however, because of the posterior location of 
the retinoschisis-detachment, elevation of a 
small area of full-thickness retina adjacent to 
the retinoschisis-detachment caused symptoms 
because the macula was involved. 

Three similar cases have been reported.!^?? 
All were unilateral, and two were associated 
with giant outer layer breaks. One case pro- 
gressed noticeably during a period of four 
weeks and was managed with vitrectomy, air- 
flud exchange, and face-down positioning." 
Although the retina remained attached six 
months postoperatively, bullous retinoschisis 
persisted. In the second case, clinical details 
were not reported, and this may have been a 
rapidly progressive and extensive retinal de- 
tachment complicating degenerative retinos- 
chisis." In this case, vitrectomy and air-fluid 
exchange were performed, but it is not clear 
from the report whether the retinoschisis cavity 
was drained internally or externally. Long-term 
follow-up was not reported in either of these 
two cases. Sneed and associates” described 12 
patients in whom retinoschisis and retinal de- 
tachment were present. One of the two cases 
they described in detail may be similar to our 
cases. In this case, a single attempt at laser 
photocoagulation failed to achieve retinal reat- 
tachment after six weeks. The retina was reat- 
tached with vitrectomy, inner layer retinotomy, 
internal drainage of retinoschisis cavity and 
subretinal fluid, fluid-gas exchange, and endo- 
laser photocoagulation. Cataract surgery was 
required 18 months later. 

In 85 eyes treated and 49 patients followed 
up for retinoschisis, Okun and Cibis" reported 
that in eight eyes, spread of retinoschisis oc- 
curred posteriorly to the point of macular in- 
volvement. No further details were given, but 
we believe that these cases may have been 
similar to ours, that is, retinoschisis-detach- 
ments involving the macula rather than actual 
macular involvement by the retinoschisis. One 
of us (J.D.M.G.) has reported a case in which 
the actual retinoschisis cavity spread to the 
edge of the foveal pit.” 

We believe that it is appropriate to classify 
the abnormality in our patients as symptomatic 
retinoschisis-detachment, not a retinal detach- 
ment complicating degenerative retinoschisis. 
We believe that this differentiation is not mere- 
ly a semantic one but has significance for prog- 
nosis and the need for intervention. Retinal 
detachments complicating degenerative reti- 
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noschisis usually have progressed or will prog- 
ress relatively rapidly to extensive retinal de- 
tachment and therefore almost always need 
surgical intervention. Retinoschisis-detach- 
ments, however, are usually localized, nonpro- 
gressive, and not sight-threatening and rarely 
require intervention. Byer’ found that 11 of 13 
retinoschisis-detachments, which he followed 
up for an average of 6.3 years, were entirely 
unchanged. In one case the height and extent of 
the lesion decreased with time and another 
decreased in height after cataract surgery, only 
to resume its previous size with further follow- 
.up. He concluded that prophylactic treatment 
of retinoschisis-detachment is not indicated 
unless it becomes symptomatic or extensive. 

We classified the abnormality in our patients 
as retinoschisis-detachment for several rea- 
sons. Subretinal fluid remained confined to a 
small area contiguous with outer layer breaks 
and did not extend far posterior to the posterior 
margin of the retinoschisis. Also, the detach- 
ment always remained shallow and progressed 
in area extremely slowly, always remaining 
confined to a relatively small area. The only 
reason that these retinoschisis-detachments 
became symptomatic was their location, which 
was close to the macula. Had these lesions been 
peripheral, they would have been asymptomat- 
ic and required no intervention. 

Unfortunately, the best method of treatment 
of retinoschisis-detachment in those few cases 
where it is indicated is unclear. Laser photoco- 
agulation applied around the outer layer breaks 
in the right eye of our bilateral case (Case 1) 
failed to flatten the outer layer and stop pro- 
gression of the retinoschisis-detachment. This 
may have been because of the relatively light 
intensity of the laser burns. Had we elected to 
use repeated applications of more intense 
photocoagulation, we might have succeeded in 
isolating the retinoschisis-detachment from the 
macula as in Case 3, thereby allowing the mac- 
ula to reattach. 

Laser photocoagulation failed to wall off the 
retinoschisis-detachment in the left eye of Case 
1, also possibly because of the light intensity 
used. Because of the course observed in the 
right eye, we operated on the left eye as soon as 
fluid progressed to involve the macula. The 
shorter period of macular involvement in the 
left eye may explain the better visual outcome 
when compared to the right eye. 

In Case 3, despite elevation of the outer layer 
breaks, repeated laser photocoagulation alone 
succeeded in reattaching the retina. This ap- 
peared to occur in a zippering fashion; that is, 


the retina progressively reattached from areas 
of less elevation to areas of greater elevation. 

Retinal cryopexy, drainage of the retinoschi- 
sis cavity, and intravitreal air injection were 
eventually successful in both eyes of Case 1 in 
reattaching the retina and collapsing the reti- 
noschisis cavity. Despite both eyes having col- 
lapsed retinoschisis cavities at the end of sur- 
gery, however, both eyes retained a small 
amount of subretinal fluid in the macular area. 
In both eyes this fluid took many months to 
reabsorb. Similarly in Case 2, reabsorption of 
the subretinal fluid took 12 months. Also in 
Case 3, no attempt was made to close the 
retinoschisis cavity with cryopexy. In view of 
the natural development of retinoschisis-de- 
tachment, we cannot be sure whether these 
maculae would have reattached spontaneously 
or whether the intervention was responsible for 
the outcome. We also do not know whether a 
different technique would have been better. In 
ten patients with retinoschisis-detachments, 
Cox and Gutow* reported a 100% success rate 
in reattaching the outer layer after retinal cryo- 
pexy alone. In all of their cases, however, de- 
tachment of the outer layer was confined to the 
area of retinoschisis. As previously stated, 
however, retinoschisis-detachment in the pe- 
ripheral retina is benign and no intervention is 
required. Also, their technique included freez- 
ing a posterior rim of normal retina, which was 
not possible in any of the eyes in our series 
because of the foveal involvement. 

Vitrectomy and intraocular gas injection is 
another possible management method. This 
could be performed with or without internal or 
external drainage of subretinal fluid. In two 
cases of retinal detachment complicating reti- 
noschisis and one case similar to our bilateral 
case, Sulonen and associates" performed vit- 
rectomy and air-fluid exchange followed by 
postoperative face-down positioning. Although 
the outer layer was reattached in all cases, the 
retinoschisis cavity did not remain collapsed in 
two of these cases. Also, one of their patients 
had a poor visual outcome because of prolifera- 
tive vitreoretinopathy. 

Escoffery and associates? also reported the 
use of vitrectomy and intraocular gas in three 
cases, one of which may be similar to our cases, 
but the clinical details of their cases were not 
reported. Scleral buckling was certainly contra- 
indicated in three of the eyes in our series 
because of the posterior position in which the 
buckle would have to be placed. 

The best form of management for the rare 
condition of symptomatic retinoschisis-detach- 
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ment involving the macula remains unclear. 
Because of the shallowness of the retinal de- 
tachment in the areas of retinoschisis in these 
cases, however, we recommend the following 
approach. Initial treatment should be moder- 
ately intense laser photocoagulation placed 
around the elevated outer layer break or breaks 
as well as along the posterior border of the 
retinoschisis cavity posterior to the equator, 
including the communication between the 
full-thickness retinal detachment and the reti- 
noschisis cavity. Treatment in this area of com- 
munication offers the potential for preventing 
posterior extension of the retinoschisis as well 
as providing a second potential site for isolat- 
ing the macula from the outer layer retinal 
holes. To achieve a zippering effect, additional 
applications of laser may be necessary at two- 
to three-month intervals. Reabsorption of sub- 
retinal fluid may take several months or longer 
after closure of the outer layer breaks. 

Should photocoagulation fail, several man- 
agement options have been demonstrated to be 
useful. Retinal cryopexy supplemented by laser 
photocoagulation, drainage of subretinal fluid, 
and intraocular gas injection succeeded in both 
eyes of Case 1. The previously described tech- 
nique of simultaneous external drainage of sub- 
retinal fluid and intraocular gas injection may 
be a useful adjunct to this.* Vitrectomy, internal 
or external drainage of subretinal and retinos- 
chisis fluid, fluid-gas exchange, and endolaser 
photocoagulation also appear to offer good re- 
sults. 
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We studied 21 patients with the acquired 


immunodeficiency syndrome and presumed 


nocystis carinii choroidopathy. The le- 
i were characteristically yellow to pale 

yellow in color, appeared at the level of the 
choroid, and were found in the posterior pole. 
They varied in size from 300 to 3,000 um, 
initially increasing in number before treat- 
ment and eventually resolving after systemic 
antimicrobial therapy. Of the 21 patients, 18 
(86%) had received inhaled pentamidine as 
prophylaxis against Pneumocystis pneumo- 
nia. Visual acuity and visual field testing 
showed little evidence of retinal destruction. 
Survival after the diagnosis of the choroido- 
pathy ranged from two to 36 weeks. Pneumo- 
cystis choroidopathy offers an easily accessi- 
ble clue to disseminated Pneumocystis 
infection. When comparing drugs for Pneumo- 
cystis prophylaxis, careful ocular examina- 
tion can provide one indicator of the relative 
efficacy of protection against extrapulmonary 
disease. 


Pneumocystis cARINII pneumonia is the most 
common opportunistic infection in patients 
with the acquired immunodeficiency syn- 
drome. Pneumocystis pneumonia affects more 
than 8096 of patients with AIDS and is the 
initial manifestation of AIDS in more than 6096 
of patients." This condition is caused by the 
opportunistic protozoan P. carinii, which is a 
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unicellular parasite. The organism exists exclu- 
sively in the extracellular space, and clinical 
infection is usually limited to the lungs.* The 
diagnosis is usually made by demonstrating the 
organism in pulmonary specimens. 

Extrapulmonary Pneumocystis infection has 
been reported in cases of immunodeficiency, 
including AIDS.*? The extrapulmonary sites of 
involvement include the lymph nodes, spleen, 
liver, bone marrow, small intestine, pericardi- 
um, myocardium, hard palate, periureteral soft 
tissues, and the choroid. 

The choroidal infection was first reported 
histopathologically in an autopsy series by Rao 
and associates? in three patients with AIDS 
who clinically demonstrated characteristic yel- 
low choroidal infiltrates. This report was fol- 
lowed by the demonstration by Freeman and 
associates? of P. carinii organisms in a choroi- 
dal biopsy specimen from a patient with AIDS 
who had clinically similar choroidal lesions. 
Macher and associates? had previously de- 
scribed a patient with AIDS and disseminated 
Pneumocystis infection in whom organisms 
were found in the choroid at autopsy, but there 
was no clinical correlation. 

The treatment of Pneumocystis pneumonia in 
patients with AIDS with trimethoprim-sulfa- 
methoxazole or intravenous pentamidine is ini- 
tially effective in most patients; however, more 
than 60% of patients have a recurrence within 
18 months unless prophylactic treatment is 
instituted.” Inhaled pentamidine is widely 
used as prophylaxis and appears to be effective 
in preventing recurrent Pneumocystis pneumo- 
nia in patients with AIDS.” Aerosolized pent- 
amidine may modify the pulmonary infection; 
however, it does not eliminate the systemic 
spread of the organism.” Recognition of choroi- 
dal infiltration by P. carinii is an important and 
accessible indication of systemic dissemination 
of the parasite. 

We reviewed a large series of patients with 
Pneumocystis choroidopathy to determine the 
demographic and clinical characteristics of the 
disease. We evaluated the effect of the lesions 
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on visual acuity, their rate of growth and re- 
sponse to therapy, and their fluorescein angio- 
graphic characteristics. 


Patients and Methods 


We studied the medical and ophthalmologic 
records of 21 patients with P. carinii choroido- 
pathy diagnosed at three different medical cen- 
ters. The dates of AIDS diagnosis and of first 
Pneumocystis pneumonia episode, medications 
used as prophylaxis against the pneumonia, 
associated systemic and ocular infections, and 
the dates of death were all gathered by chart 
review. All patients were followed up clinically 
by indirect ophthalmoscopy and fundus pho- 
tography. Fluorescein angiography was per- 
formed in seven patients when the choroido- 
pathy was initially diagnosed. Visual field 
studies were performed in four patients. Visual 
fields were studied in conjunction with color 
fundus photography. The size of each lesion 
and its location were determined from fundus 
photography and converted to degrees using 
the optic nerve head for measurements (vertical 
axis 7 degrees and horizontal axis 5 degrees; 
equivalent to 1.5 x 1.0 mm). Automated perim- 
etry was performed in four patients by using 
the Humphrey 24-2 program (Allergan Hum- 
phrey Inc., San Leandro, California) in one 
patient (6-degree resolution) and by superim- 
posing the 30-1 and 30-2 programs in three 
patients (3-degree resolution). Histopathologic 
confirmation of Pneumocystis choroidopathy 
was obtained in two patients, one of whom was 
described previously.” 


Results 


Of the 21 patients, there were 20 men and one 
woman, ranging in age from 27 to 47 years. 
Eight patients were treated with systemic tri- 
methoprim-sulfamethoxazole for their initial 
Pneumocystis pneumonia; three patients re- 
ceived intravenous pentamidine; one patient 
was treated with trimethoprim-sulfamethoxa- 
zole and then intravenous pentamidine; and 
one patient received dapsone and pyrimeth- 
amine as the initial treatment. One patient 
never had Pneumocystis pneumonia but re- 
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ceived inhaled pentamidine for ten months be- 
fore the diagnosis of the choroidopathy. In 
seven patients, the regimen used to treat the 
initial episode of Pneumocystis pneumonia was 
not known. Of the 21 patients with Pneumocys- 
tis choroidopathy, 18 were receiving inhala- 
tional pentamidine prophylaxis at the time of 
diagnosis of ocular involvement. Two patients 
with choroidal Pneumocystis had not received 
inhaled pentamidine. In one patient, it was not 
possible to determine whether inhalational 
pentamidine had been received (Table). The 
average length of time between the diagnosis of 
Pneumocystis choroidopathy and death was 
four months (range, 0.5 to nine months). Two 
patients were alive at nine months and five 
months after the diagnosis of the choroido- 
pathy. The average length of time between the 
initial Pneumocystis pneumonia episode and 
the choroidopathy was 15.6 months. In two 
patients, the choroidopathy was diagnosed at 
the time of Pneumocystis pneumonia. The aver- 
age length of time between the start of inhaled 
pentamidine and the diagnosis of the choroido- 
pathy was 12.4 months. 

The choroidal lesions were characteristically 
round with irregular borders (Fig. 1). In two 
patients they appeared confluent. The lesions 
were bilateral in 16 patients (76%) and unilat- 
eral in five (24%). One patient had lesions in 
one eye but eventually developed bilateral dis- 
ease. The lesions appeared yellow initially and 
became pale yellow in appearance while resolv- 
ing. The size of the lesions varied from 300 to 
3,000 wm. The number of lesions varied from 
two to 50 per eye. In 15 of 37 affected eyes 
(40.5%), the lesions were within the temporal 
vascular arcades, within 1 disk diameter of the 
optic nerve head, or both, but not anterior to 
the posterior pole. In 20 affected eyes (54%), 
the lesions were posterior to the equator, in- 
cluding the posterior pole. In two affected eyes 
(5.5%), the lesions were only present between 
the posterior pole and the equator. No lesions 
were seen anterior to the equator. No vitreous 
reaction was seen except in patients with asso- 
ciated cytomegalovirus retinitis. 

By using the disk diameter as a reference and 
assuming it to be 1.5 x 1.0 mm, we compared 
serial fundus photographs of corresponding 
retinal fields in six patients. The borders of the 
untreated lesions appeared to advance in all 
directions at a rate of 750 pm per month (range, 
132 to 1,500 pm per month)(Fig. 2). Five pa- 
tients demonstrated an increase in the number 
of lesions during the first month of observation. 
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TABLE 


SUMMARY OF THE DRUG REGIMEN USED FOR TREATMENT OF PNEUMOCYSTIS CARINII PNEUMONIA* 


TREATMENT FOR FIRST NO. OF 
CASE NO. PNEUMOCYSTIS PNEUMONIA RECURRENCES 
1 Trimethoprim-sulfamethoxazole 2 
2 Trimethoprim-sulfamethoxazole 3 
then pentamidine 
3 NA 1 
4 Trimethoprim-sulfamethoxazole 2 
5 NA 1 
6 Trimethoprim-sulfamethoxazole 1 
y NA 1 
8 Trimethoprim-sulfamethoxazole 3 
9 Intravenous pentamidine 0 
10 NA 2 
11! Intravenous pentamidine 0 
12 Intravenous pentamidine 0 
13 NA 3 
14t Dapsone, pyrimethamine NA 
15 NA 5 
16 NA 3 
17 Trimethoprim-sulfamethoxazole 0 
18 Trimethoprim-sulfamethoxazole 0 
19 Never had Pneumocystis 0 
pneumonia 
20 Trimethoprim-sulfamethoxazole 0 until after Pneumocystis 
choroidopathy diagnosis 
21 Trimethoprim-sulfamethoxazole 1 


*NA indicates not available. 
'Previously reported by Freidberg and associates.” 


In five patients, the lesions disappeared during 
a period of four months. One of these patients 
was given intravenous pentamidine one month 
before the diagnosis of the choroidopathy to 
treat systemic dissemination of P. carinii. The 
other three patients were treated with intrave- 
nous pentamidine after the diagnosis of the 
choroidopathy with resolution of the lesions 
during a period of six weeks to four months 
(Fig. 3). In one patient, we observed resolution 
of the lesions, but precise information about 
intravenous pentamidine treatment could not 
be obtained. 

Fluorescein angiograms in seven patients dis- 
closed early hypofluorescence corresponding to 
the lesions with late staining of the lesions, 
which appeared deep to the retinal circulation 
(Fig. 4). Four patients were tested with auto- 
mated perimetry, with attention directed to the 


TREATMENT OF RECURRENCES 


Intravenous pentamidine, 
trimethoprim- 
sulfamethoxazole 


Intravenous pentamidine, 
dapsone 


NA 


Dapsone, trimethoprim- 
sulfamethoxazole 


NA 

NA 

NA 
Dapsone 
Intravenous pentamidine 
Intravenous pentamidine 

NA 


Dapsone, trimethoprim- 
sulfamethoxazole, 
intravenous pentamidine 


NA 
Intravenous pentamidine 


None 


Trimethoprim-sulfamethoxazole 
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PROPHYLAXIS 


Inhaled pentamidine 


Inhaled pentamidine 


NA 
Inhaled pentamidine 


Inhaled pentamidine 
Inhaled pentamidine 
Inhaled pentamidine 
Inhaled pentamidine 
Inhaled pentamidine 
Inhaled pentamidine 
Inhaled pentamidine 
Inhaled pentamidine 
Inhaled pentamidine 
Inhaled pentamidine 


Inhaled pentamidine 
Inhaled pentamidine 
None 
Inhaled pentamidine 
Inhaled pentamidine 


None 


Inhaled pentamidine 





Fig. 1 (Shami and associates). Choroidal infiltrates 
secondary to P. carinii in a 41-year-old man. The 
lesions are round with irregular borders. 
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Fig. 2 (Shami and associates). Top left, Jan. 23, 1989. Choroidal Pneumocystis lesion superonasal to optic nerve 
head in left eye. A resolving cotton-wool spot with small intraretinal hemorrhages is seen 1,000 um from the 
optic nerve head superotemporally. Top right, March 8, 1989. Six weeks later, the Pneumocystis lesion has 
increased in size and the lesion has become denser in appearance. A new lesion has appeared superior to the 
large lesion. Lower left, April 20, 1989. A total of 12 weeks after the initial photograph, the largest Pneumocystis 
lesion has increased in size and three new satellite lesions are seen, one at the inferotemporal edge of the largest 
lesion and two superonasal to it. Lower right, A digital, size- and orientation-corrected montage of these three 
photographs. The black circles represent the borders of the main Pneumocystis lesion at six-week intervals. The 
area of the lesion has more than doubled in 12 weeks with the borders advancing at a rate between 200 and 1,000 
i.m in each six-week interval (33 to 167 pm per week). 


areas of choroidal involvement. In one patient a 


depression of 8 to 11 dB over the lesions was casas 

found with good reliability indices (Fig. 5). A 

second patient demonstrated a depression of 6 The recent recognition of Pneumocystis cho- 
to 8 dB over some but not all lesions in both roidopathy is important in the treatment of 
eyes. Automated perimetry in the other two immunosuppressed patients. We studied a large 
patients did not show any defect over the le- number of patients with Pneumocystis choroid- 


sions. opathy to understand the clinical characteris- 
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Fig. 3 (Shami and associates). Left, July 27, 1989. Choroidal Pneumocystis lesion temporal to the macula. Right, 
Nov. 10, 1989. The lesion has almost completely resolved after intravenous pentamidine treatment. 


tics of the disease, the response of the lesions to 
treatment, and the visual consequences of the 
infection. 

Our study shows that Pneumocystis lesions 
are typically yellow in color and are usually 
round with irregular borders. In some cases, the 
lesions progressed and became confluent. The 
choroidal infiltrates were not associated with 
any vitreous inflammation unless other infec- 
tious retinitis was present. All lesions were 
located posterior to the equator. 

In four patients, we observed resolution dur- 


ing a period of six weeks to four months after 
intravenous pentamidine treatment. One of 
those patients was treated with intravenous 
pentamidine for systemic pneumocystosis be- 
fore the diagnosis of the choroidopathy. In this 
patient, the resolution of the lesions appeared 
to result from this treatment; the infiltrates 
were probably present before the date the pa- 
tient was referred to us. The other three pa- 
tients were treated with intravenous pentami- 
dine after the diagnosis of the choroidopathy. 
Extrapulmonary Pneumocystis infection is in- 





Fig. 4 (Shami and associates). Left, Early-phase transit of the right eye of a patient with subfoveal Pneumocystis 
choroidal infiltrates shows hypofluorescence corresponding to the lesion. Right, Late phase of the study shows 
staining of the choroidal lesions. 
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Fig. 5 (Shami and associates). Left, Pneumocystis choroidal infiltrate inferotemporal to the fovea. Right, 
Automated perimetry superimposing the 30-1 and 30-2 programs shows a depression of 8 to 11 dB correspond- 
ing to the choroidal infiltrate shown on the fundus photograph. 


creasingly recognized in patients with AIDS 
receiving inhaled pentamidine prophylaxis, 
since after aerosolized administration the drug 
is recovered exclusively from the lungs with 
little extrapulmonary distribution." Further- 
more, aerosol pentamidine does not always 
distribute equally throughout the lungs, and 
upper lobe Pneumocystis pneumonia is becom- 
ing an increasingly common event.” This may 
allow the extrapulmonary spread of the organ- 
ism to distant organs, including the choroid. 


One of our patients never had Pneumocystis 
pneumonia but was taking aerosol pentamidine 
prophylaxis. This suggests that the aerosol 
pentamidine might have been an effective pro- 
phylaxis against the pneumonia, but it allowed 
extrapulmonary spread of the protozoan as im- 
plicated by the choroidopathy. Two of our pa- 
tients who gave a history of Pneumocystis pneu- 
monia, but who had received no inhaled 
pentamidine prophylaxis, demonstrated the 
presence of choroidal infection, which suggest- 





Fig. 6 (Shami and associates). Subfoveal choroidal infiltrate secondary to Pneumocystis carinii in a patient who 
maintained visual acuity of 20/20 in both eyes. 
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ed that extrapulmonary spread might have oc- 
curred at the time of the initial infection despite 
treatment with trimethoprim-sulfamethoxa- 
zole. The recognition of Pneumocystis choroido- 
pathy as a sign of systemic dissemination of the 
protozoan makes ocular examination impera- 
tive before assuming the infection to be con- 
fined to the lungs and possibly amenable to 
treatment with inhaled pentamidine alone.” 
Dugel and associates? reported the resolution 
of the choroidal lesions during three weeks in 


 . twọ patients, one treated with intravenous tri- 
-=> methoprim-sulfamethoxazole and the other 
with intravenous pentamidine. Koser, Jampol, 


and MacDonnell* observed a much slower re- 
gression of the lesions in their patients treated 
with systemic anti-Pneumocystis therapy. Al- 
though systemic treatment can be considered 
when the diagnosis of choroidopathy is made, it 
is not yet clear whether the resolution of the 
lesions could be used as an indicator of eradica- 
tion of all sites of extrapulmonary infection. 
The true incidence of Pneumocystis choroido- 
pathy cannot be determined from our study, 
because the infection appears to be asympto- 
matic and the lesions were incidentally detect- 
ed in patients who were referred for examina- 
tion. 

Angiographically, the lesions demonstrated 
hypofluorescence at the level of the choroid in 
the early phases and stained late. This is com- 
patible with the foamy eosinophilic space occu- 
pying lesions seen histopathologically. In our 
series, the choroidal infiltrates were not associ- 
ated with decrease in visual acuity despite the 
presence of a subfoveal lesion in one patient 
who maintained visual acuity of 20/20 (Fig. 6). 
The visual fields, however, demonstrated a de- 
pression over areas corresponding to the cho- 
roidal infiltrates in two patients. The depres- 
sions appear to be of a mild degree, a finding 
compatible with the histopathologic changes, 
which demonstrate infiltration of the choroid 
and the choriocapillaris with no destruction of 
the overlying neurosensory retina.” 
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Detection of Antibodies Against Borrelia burgdorferi in 
Patients With Uveitis 


Emiko Isogai, D.V.M., Hiroshi Isogai, D.V.M., Satoshi Kotake, M.D., 
Koji Yoshikawa, M.D., Akira Ichiishi, M.D., Syoko Kosaka, M.D., 





We determined the antibody response 
against Borrelia burgdorferi strains isolated 
from Japanese Ixodes ovatus and Ixodes per- 
sulcatus ticks by enzyme-linked immunosor- 
bent assay and indirect immunofluorescence 
assay of serum specimens from 127 patients 
with uveitis. We examined samples of serum 
from Japanese patients with unclassified uvei- 
tis, iridocyclitis caused by herpes zoster virus, 
Behcet's disease, Vogt-Koyanagi-Harada syn- 
drome, sarcoidosis, or other conditions (sym- 
pathetic ophthalmia, Posner-Schlossman syn- 
 drome and acute anterior uveitis with 
ankylosing spondylitis). Serum from healthy 
individuals and patients with Lyme disease 
served as negative and positive control sam- 
ples, respectively. Significantly higher anti- 
body titers were demonstrated in patients 
with uveitis than in control subjects. Of 29 
patients with unclassified uveitis, nine (31) 
had significantly increased antibody titers 
against B. burgdorferi strain H014 by ELISA 
testing. Five patients also showed higher IgG 
and IgM responses than in three control sub- 
jects with Lyme disease. All positive controls 
showed joint problems characteristic of rheu- 
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matoid arthritis. One of three patients had jn 


uveitis. The patients were diagnosed as hav- 
ing Lyme disease on the basis of their history 
and serologic tests. A positive antibody re- —.— 


sponse was recognized in several patients 
with Behcet's disease, Vogt-Koyanagi-Harada. 


syndrome, sarcoidosis, and other conditions — GE 


(acute anterior uveitis with ankylosing spon- 
dylitis), but not in control subjects. 


Lyme pisease is a tick-transmitted spirocheto- 
sis,! first reported in 1977 in Connecticut.* 
Lyme disease is characterized by a distinctive 
skin lesion, erythema chronicum migrans, 
which is often accompanied by constitutional 
symptoms. Ocular manifestations have been 
reported infrequently, but as the disease is 
increasing in frequency and occurring in new 
geographic areas, more cases with ocular in- 
volvement can be expected. Winward and asso- 
ciates* reported the ocular findings in patients 
with Lyme disease. In ophthalmic disease with 
uveitis, the prognosis is poor, and the cause of 
the disease is unclear. We obtained sera from 
patients with uveitis in the endemic area of 
Japan and analyzed immunoglobulin levels 
against Borrelia burgdorfert. 


Patients and Methods 





The serum specimens from 127 patients with 
uveitis were examined. Unclassified uveitis was 
observed in 29 patients, iridocyclitis caused by 
herpes zoster virus in two patients, Behcet's 
disease in 35 patients, Vogt-Koyanagi- -Harada 
syndrome in 28 patients, sarcoidosis in 16 pa- 
tients, and other conditions (sympathetic oph- 
thalmia, Posner-Schlossman syndrome, and 
acute anterior uveitis with ankylosing spondy- 
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litis) in 17 patients. Forty-four healthy individ- 
uals served as negative control subjects; they 
had no history of Lyme disease and no clinical 
signs to associate with the disease. Three posi- 
tive controls showed joint problems char- 
acteristics of rheumatoid arthritis and one had 
uveitis. They were diagnosed as having Lyme 
disease on the basis of aspects of their history, 
such as tick contacts, erythema chronicum mi- 
grans, and serologic tests. 

The two Japanese strains, H014 and HP3, 
which were isolated from the midgut of Ixodes 
ovatus and I. persulcatus in Hokkaido, Japan, in 
1989? were used for the study. Borrelia species 
strains were cultivated in BSK II medium at 32 C 
for five to seven days by the method of Burg- 
dorfer and associates.^ 

Enzyme-linked immunosorbent assay was 
done by the method previously described.’ The 
antigen preparation was performed by the 
method of Russell and associates.? The bacterial 
strains grown in the medium were pelleted by 
centrifugation at 10,000 x g for 20 minutes and 
washed three times in phosphate-buffered sa- 
line (pH 7.2). The final pellet was suspended in 
carbonate buffer (0.05 M, pH 9.6) and then 
sonicated on ice three times for 30 seconds each 
time. After determination of protein concentra- 
tion by the Bio-Rad protein assay kit (Bio-Rad 
Laboratories, Richmond, California), it was ad- 
justed at 10 pg/ml. 

Enzyme-linked immunosorbent assay micro- 
plates were coated overnight at 4 C. After re- 
peated washing, 100 pl of the serum sample 
diluted 1:100 in phosphate-buffered saline was 
added, and the plates were incubated for one 
hour at 37 C for both IgG and IgM. Peroxidase- 
conjugated antihuman IgG (100 pl, goat IgG 
fraction, Cappel Co. Ltd., Malvern, Pennsylva- 
nia) diluted 1:500, or IgM (100 pl, goat IgG 
fraction, Cappel Co. Ltd.) diluted 1:200 in 
phosphate-buffered saline with 0.0596 Tween 
20 and 10% Block Ace (Yukijirushi Co., Ltd., 
Japan), was added to each well, and the plates 
were incubated at 37 C for one hour. A concen- 
tration of 100 wl of o-phenylenediamine (4 
mg/ml) in 0.1-M citrate-phosphate buffer (pH 
5.0) containing 0.0296 hydrogen peroxide was 
added to each well. The colorimetric value was 
determined by an ELISA reader (MTP-22, Coro- 
na Electric Co. Ltd., Ibaragi, Japan) with absor- 
bance value at 492 nm. All plates were washed 
at least five times in phosphate-buffered saline 
with 0.0596 Tween 20 and 1096 Block Ace. 
Standardization of ELISA was done by the 


method described previously.’ For comparison 
with our ELISA diagnostic system, the Human 
Lyme Enzyme Immunoassay kit (Cambridge 
BioScience, Cambridge, Massachusetts) was 
used to detect antibodies to B. burgdorferi 
American strain B31. 

Indirect immunofluorescence assay was used 
to detect the IgG or IgM antibody against B. 
burgdorferi H014 in ELISA-positive sera. The 
indirect immunofluorescence assay testing was 
done by the method of Russell and associates.® 
Briefly, the washed spirochetes were diluted in 
phosphate-buffered saline to 100 to 200 organ- 
isms per 40X microscope field. Multiwell im- 
munofluorescence slides (Flow Laboratory, 
U.S.A.) were coated with 20 pl of the organisms 
per well. The slides were air-dried for 15 min- 
utes at room temperature, fixed in ice-cold 
acetone for 10 minutes, and air-dried again. 
The serial twofold diluted serum was placed on 
a well of fixed antigen, and the slides were 
incubated in a moist chamber at 37 C for 30 
minutes. The slides were rinsed quickly, soaked 
in phosphate-buffered saline for 10 minutes, 
and blotted gently. A 20-yl volume of fluores- 
cein isothiocyanate-labeled goat antihuman 
IgG (Cappel Co. Ltd.) and goat antihuman IgM 
(Cappel Co. Ltd.) was placed on each slide well, 
and the slides were incubated, rinsed, and dried 
as before. Slides were covered with mounting 
fluid and examined by fluorescence microsco- 
py. A titer of more than 1:64 was considered to 
be positive with reference to the report of 
Magnarelli and associates.’ Titer of each posi- 
tive control in this study was 1:124. 





Results 





Serum specimens were tested by ELISA. IgG 
antibody to B. burgdorferi H014 was detected in 
nine of 29 patients with unclassified uveitis 
(31%), six of 35 patients with Behcet’s disease 
(17.196), two of 16 patients with sarcoidosis 
(12.5%), and one of 17 patients with other 
conditions (5.996). IgM antibody to the strain 
was detected in four patients with unclassified 
uveitis (13.8%), five patients with Behcet’s dis- 
ease (14.3%), one patient with Vogt-Koyanagi- 
Harada syndrome (3.6%), and one patient with 
sarcoidosis (6.3%) (Table 1). Antibodies to the 
strain HP3 were also detected in 12 of the 19 
serum samples obtained from the patients with 
positive reactions to the strain H014 (Table 2). 
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TABLE 1 
APPEARANCE OF ANTIBODIES AGAINST B. BURGDORFERI H014 IN PATIENTS WITH UVEITIS 


NO. OF ELISA* 
DISEASE PATIENTS POSITIVE 
Unclassified uveitis 29 9 (31.0 
iridocyclitis 21 9 (42.9) 
Uveoretinitis 3 0( 0) 
Panuveitis 5 0( 0) 
 iridocyclitis caused 
- by herpes zoster 
E virus 2 0( 0) 
^. Behget's disease 35 6 (17.1) 
^ Vogt-Koyanagi-Harada 
disease 28 0(0) 
Sarcoidosis 16 2 (12.5) 
Others! 17 1( 5.9) 
Healthy controls 44 0( 0) 











IgG i gM 
IFA* ELISA* IFA* 
POSITIVE POSITIVE POSITIVE 
14 (48.3) 4 (13.8) 4 (13.8) 
12 (57.1) 3 (14.3) 3 (14.3) 
2 (66.7) 1 (33.3) 1 (33.3) 
0(0) 0(0) 0(0) 
0(0) 0(0) 0(0) 
7 (20.0) 5 (14.3) 5 (14.3) 
4 (14.3) 1( 3.6) 1( 3.6) 
4 (25.0) 1( 6.3) 1( 63) 
2 (11.8) 0(0) 0( 0) 
0( 0 0( 0) 0( 0) 





*Enzyme-linked immunosorbent assay. 
*Immunofluorescence assay. 
*No. (96). 


‘Sympathetic ophthalmia, Posner-Schlossman syndrome and acute anterior uveitis with ankylosing spondylytis. 


No antibodies were observed in the sera from 
patients with iridocyclitis caused by herpes 
zoster virus or control subjects. 

To confirm ELISA-positive serum, indirect 
immunofluorescence assay testing was done. 
All of the serum to B. burgdorferi H014 showed 
a positive reaction to indirect immunofluores- 


cence assay, and the positive percentage was 


larger than that in the ELISA system (Table 1) — 


Significant amounts of IgG or IgM antibody 
were distinctly distributed in the seropositive 
groups (seropositive groups compared with 
healthy control subjects, P < .01)(Table 3). No 
healthy control subjects showed antibodies to 


TABLE 2 
APPEARANCE OF ANTIBODIES AGAINST B. BURGDORFERI HP3 IN PATIENTS WITH UVEITIS 





ELISA* POSITIVE NUMBER (96) 








NO. OF 
DISEASE PATIENTS 
Unclassified uveitis 29 
iridocyclitis 21 
Uveoretinitis 3 
Panuveitis 5 
Iridocyclitis caused 
by herpes zoster 
virus 2 
Behcet's disease 35 
Vogt-Koyanagi-Harada 
disease | 28 
Sarcoidosis 16 
Others* 17 
Healthy controls 44 


IgG | 
6 (20.7) 5 (17.2) 
5 (23.8) 3 (14.3) 
1 (33.3) 1 (33.3) 
0( 0) 1 (20.0) 
0( 0) 0( 0 
3( 8.6) 3 ( 8.6) 
2( 7.1) 2( 7.1) 
1 ( 6.3) 3 (18.8) 
2 (11.8) 0( 0) 
0(0) ). 3 


igM 





*Enzyme-linked immunosorbent assay 


*Sympathetic ophthalmia, Posner-Schlossman syndrome and acute anterior uveitis with ankylosing spondylitis. 
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LEVEL OF IgM ANTIBODY AGAINST B. BURGDORFERI HO14 IN PATIENTS WITH UVEITIS (ENZYME-LINKED 
IMMUNOSORBENT ASSAY) 


LEVEL OF IGM ANTIBODY AGAINST B. BURGDORFERI HO14 (COLORIMETRIC VALUE; MEAN + S. D.) 


DISEASE TOTAL 

Unclassified uveitis 0.334 + 0.396 

lridocyclitis 0.328 + 0.365 

Uveoretinitis 0.644 + 0.688 

Panuveitis 0.149 + 0.199 
lridocyclitis caused 

by herpes zoster 

virus. 0.190 

Behcet's disease 0.342 + 0.422 
Vogt-Koyanagi-Harada 

disease 0.198 + 0.252 
Sarcoidosis 0.185 + 0.208 
Others* 0.112 + 0.133 
Lyme disease 0.898 + 0.050 

(Postive control) 
Healthy controls 0.145 + 0.071 


*No samples. 


ANTIBODY ANTIBODY 

NEGATIVE GROUP POSITIVE GROUP 
0.188 + 0.161 1.247 + 0.155 
0.205 + 0.164 1.183 + 0.107 
0.246 1.438 
0.149 + 0.199 No* 
0.190 No 
0.154 + 0.173 1.024 + 0.092 
0.163 + 0.176 1.152 
0.157 + 0.136 0.845 
0.112 + 0.133 No 

No 0.898 + 0.050 
0.145 + 0.071 No 


*Sympathetic ophthaimia, Posner-Schiossman syndrome, and acute anterior uveitis with ankylosing spondylitis. 


strains of B. burgdorferi. There were no signifi- 
cant differences between the seronegative 
group and the healthy control subject group in 
the detection system of IgM antibody against 
the strain H014 (Table 3). The antibody levels 


of some seronegative groups of patients were 
significantly higher than that of the healthy 
control subject group in the detection system of 
IgG antibody against the strain H014 (Table 4). 
Similar results were obtained in the system for 


TABLE 4 








LEVEL OF IgG ANTIBODY AGAINST B. BURGDORFERI HO14 IN PATIENTS WITH UVEITIS (ENZYME-LINKED 
IMMUNOSORBENT ASSAY) 


DISEASE TOTAL 

Unclassified uveitis 0.717 + 0.376 

lridocyclitis 0.723 + 0.405 

Uveoretinitis 0.535 + 0.466 

Panuveitis 0.539 + 0.192 
lIridocyclitis caused 

by herpes zoster 

virus 0.679 

Behcet's disease 0.645 + 0.320 
Vogt-Koyanagi-Harada 

disease 0.400 + 0.341 
Sarcoidosis 0.526 + 0.383 
Others* 0.592 + 0.353 
Lyme disease 0.912 + 0.051 

(Postive control) 
Healthy controls 0.112 + 0.134 


*No samples. 


*Sympathetic ophthalmia, Posner-Schlossman syndrome, and acute anterior uveitis with ankylosing spondylitis. 


LEVEL OF IGG ANTIBODY AGAINST B. BURGDORFERI HO14 (COLORIMETRIC VALUE; MEAN + S. D.) 


ANTIBODY ANTIBODY 
NEGATIVE GROUP POSITIVE GROUP 
0.548 + 0.298 1.049 + 0.227 
0.536 + 0.293 1.094 + 0.227 
0.535 + 0.466 No* 
0.539 + 0.192 No 
0.679 No 
0.558 + 0.288 1.223 + 0.269 
0.400 + 0.341 No 
0.463 + 0.354 1.061 
0.540 + 0.297 1.363 

No 0.912 + 0.051 
0.112 + 0.134 No 
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LEVEL OF IgM ANTIBODY AGAINST B. BURGDORFERI HP3 IN PATIENTS WITH UVEITIS (ENZYME-LINKED 
IMMUNOSORBENT ASSAY) 





DISEASE 


Unclassified uveitis 
iridocyclitis 
Uveoretinitis 

 Panuveitis 


Pc B iridocyclitis caused 


~ 7^ virus 
. Behcet's disease 


Vogt-Koyanagi-Harada 


disease 
Sarcoidosis 
Others* 
Lyme disease 
(Postive control) 
Healthy controls 


TOTAL 


0.608 + 0.407 
0.615 + 0.389 
0.755 + 0.657 
0.405 + 0.363 


0.447 
0.405 + 0.326 


0.390 + 0.413 
0.477 + 0.478 
0.320 + 0.201 
1.079 + 0.286 


0.180 + 0.085 


ANTIBODY 
NEGATIVE GROUP 


0.460 + 0.244 
0.495 + 0.250 
0.390 

0.254 + 0.149 


0.447 
0.343 + 0.262 


0.296 + 0.235 

0.291 + 0.243 

0.320 + 0.201 
No 


0.180 + 0.085 


LEVEL OF IGM ANTIBODY AGAINST B. BURGDORFERI HP3 (COLORIMETRIC VALUE; MEAN + S.D.) — 


ANTIBODY — 


_POSITIVE GROUP 
1322 + 0.229 


1.370 + 0.200. 
1484 E 
1.012 


No* od 
1.073 + 0.082. 
1.612 | 

N6 o 
1.079 + 0.286 - 


No. 





"No samples. 


*Sympathetic ophthalmia, Posner-Schlossman syndrome and acute anterior uveitis with ankylosing spondylitis. 


strain HP3 (Tables 5 and 6). Most of the positive er IgG and IgM response than did the three 
serum in patients showed higher levels than positive controls with Lyme disease. A positive 
that of patients with Lyme disease. Five of nine antibody response against H014 was recog- | 
patients with unclassified uveitis showed high- nized in several patients with Behcet’s disease 


TABLE 6 
LEVEL OF IgG ANTIBODY AGAINST B. BURGDORFERI HP3 IN PATIENTS WITH UVEITIS (ENZYME-LINKED 
IMMUNOSORBENT ASSAY) 





ANTIBODY ANTIBODY 
DISEASE TOTAL NEGATIVE GROUP POSITIVE GROUP 
Unclassified uveitis 0.750 + 0.374 0.598 + 0.221 1.832 + 0.240 - 
iridocyclitis 0.800 + 0.385 0.638 + 0.234 1.349 + 0.263 
Uveoretinitis 0.765 + 0.435 0.525 1.246 
Panuveitis 0.556 + 0.237 0.556 + 0.237 No* 
iridocyclitis caused 
by herpes zoster 
virus 0.634 0.634 No 
Behcet's disease 0.537 + 0.341 0.441 + 0.216 1.279 + 0.148 
Vogt-Koyanagi-Harada 
disease 0.482 + 0.294 0.430 + 0.229 1.161 
Sarcoidosis 0.564 + 0.317 0.509 + 0.227 1.449 
Others* 0.550 + 0.265 0.481 + 0.191 1.071 
Lyme disease 0.716 + 0.194 No 0.716 = 0.194 
(Postive control) I 
Heaithy controls 0.271 + 0.152 0.271 + 0.152 No 


LEVEL OF IGG ANTIBODY AGAINST B. BURGDORFERI HP3 (COLORIMETRIC VALUE; MEAN = S. D.) 





-  . . *No samples. 
d E - *Sympathetic ophthalmia, Posner-Schlossman syndrome, and acute anterior uveitis with ankylosing spondylitis. 
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TABLE 7 
IMMUMOFLUORESCENCE ANTIBODY TITER AGAINST B. BURGDORFERI! HO14 IN PATIENTS WITH UVEITIS 


IMMUNOFLUORESCENT ANTIBODY TITER AGAINST B. BURGDORFERI HO14 ( MEAN + S. D.) 


IGM ANTIBODY 

POSITIVE TOTAL NEGATIVE POSITIVE 
7.4212 3.0 + 2.6 20+ 1.5 8.3 + 1.0 
fie 4 3.0 € 2.5 15+ 1.4 7222.5 
6.5 47+3.8 2.0 6.0 

No* 1.0 x 1.0 410+ 1.0 No 

No 1.0 1.0 No 
6.7 + 0.8 2342.7 13+ 1.6 T4 14 
6.0 0.9 + 1.8 07 € 13 8.0 
6.8 + 1.0 14 *21 1.4 € 1.9 6.0 
6.5 0.7 € 1.1 0.7 + 1.1 No 
7.0 7.0 No 7.0 

No 0.5 + 0.9 0.5 + 0.9 No 





IGG ANTIBODY 
DISEASE TOTAL NEGATIVE 

Unclassified uveitis 5.2 + 2.5 3.3 + 2.0 

lridocyclitis 55 £25 3.5 + 2.0 

Uveoretinitis 43+ 3.8 ND* 

Panuveitis 3.7 £12 37 £12 
lridocyclitis caused 

by herpes zoster 

virus 4.5 4.5 

Behcet's disease 4.0 + 2.3 3.3 + 2.0 
Vogt-Koyanagi-Harada 

disease 2.524 2.4 230223 
Sarcoidosis 4.0 + 2.6 3.2 +42.3 
Otherst 3.7 + 2.2 3.2 + 2.0 
Lyme disease 7.0 No 

(Postive control) 
Healthy controls 0.5 + 1.0 0.5 + 1.0 

*Not detected. 

*No samples. 


*Sympathetic ophthalmia, Posner-Schlossman syndrome, and acute anterior uveitis with ankylosing spondylitis. 


(six of 35), Vogt-Koyanagi-Harada syndrome 
(one of 28), sarcoidosis (two of 16), and other 
conditions (one of 17, acute anterior uveitis 
with ankylosing spondylitis). 

In the indirect immunofluorescence assay ti- 
ter against B. burgdorferi H014, significant 
amounts of antibodies were distributed in the 
seropositive groups (seropositive groups com- 
pared with healthy control subjects, P < .01) 
(Table 7). There were no differences between 
seronegative groups and healthy control sub- 
jects. 

The ELISA value and indirect immunofluo- 
rescence assay titer were correlated with each 
other (P < .01). The correlation coefficient was 
.8836 in IgG antibody against H014 and .9607 
in IgM antibody against the strain. 

A correlation was observed between strain 
H014 and HP3 (IgG, P « .01, correlation coeffi- 
cient .6606; IgM, P « .01, correlation coefficient 
.3926) (Table 9). In contrast, there was no 
correlation between the Japanese strains and 
American strain B31, with only one exception 
(correlation between IgG against strain H014 
and Ig against strain B31, P « .05, correlation 
efficient .2231). 

The IgG level against the Japanese strains 
was correlated to the IgM level (H014, P < .01, 
correlation coefficient .2922; HP3, P .01, corre- 
lation coefficient .5084). The patients with uve- 


itis (especially unclassified uveitis) were in the 
active stage, and the increased level of IgM may 
be one of the markers in the active stage. 


Discussion 


The cases of unclassified uveitis were proba- 
bly complications of Lyme disease, because the 
patients showed positive serum reaction 
against the bacteria and could remember being 
bitten by a tick. A close association exists 
among the distribution of ixodid ticks and hu- 
man beings with Lyme disease. In Japan, a 
patient with Lyme disease was described by 
Kawabata and associates in 1987,” and B. burg- 
dorferi was isolated from two species of Ixodes 
ticks, I. persulcatus and I ovatus.’ The ticks are 
now found abundantly in Hokkaido, Japan, and 
the infection rate of these ixodid ticks with 
Borrelia species in the area is presumed to be 
10% to 20% (unpublished data). In tick-infest- 
ed areas, serologic studies of dogs may be 
particularly useful in identifying newly estab- 
lished foci of B. burgdorferi infection. The per- 
centage of seropositive dogs in Hokkaido (ser- 
um samples were obtained from patients and 
control subjects in the same area) was 20%, and 
the area was considered to be an endemic area 
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of Lyme disease.’ Ophthalmologists should be- 
come familiar with the manifestation of Lyme 
disease in endemic areas since patients have 
ocular disorders such as iridocyclitis in any 
stage of the disease. 

Immunoassays that detect the presence of 
antibodies specific for B. burgdorferi have been 
considered the most effective diagnostic tools 
for Lyme disease." These assays are usually 
performed by one of two techniques, indirect 
immunofluorescence assay or ELISA. In our 
study, the correlation between ELISA and indi- 
rect immunofluorescence assay was recognized, 
and the correlation coefficient was strong. We 
conclude that measurement of serum antibod- 
ies is a highly sensitive and specific method for 
the immunologic diagnosis of ocular Lyme dis- 
ease in both ELISA and indirect immunofluo- 
rescence assay testing. 

Antigenic properties of Japanese strains were 
different from that of the strains isolated in the 
United States and Europe (T. Matsuzawa and 
M. Mori, personal communication, 1990). We 
determined that the Japanese strains are more 
suitable for serodiagnosis of Lyme disease as an 
antigen source in Japan than the American or 
European strains. 

Cross-reactivity occurred in both tests with 
sera from human patients with other spiroche- 
tal diseases, because the causative organisms 
are taxonomically related, and common anti- 
gens have been described for various spiro- 
chetes.” Zierhut, Kreissig, and Pickert? noted 
that a patient with panuveitis and a positive 
serologic result for syphilis showed positive 
test results for Lyme disease. Positive serum 
against seven serovars of Leptospira interrogans 
was not observed in the sera (data no shown). 
Therefore, cross-reactivity to Leptospira species 
was not a diagnostic problem in our cases. 
Serum antibodies to other Borrelia and Trepone- 
ma species reacted with B. burgdorferi in ELISA 
and indirect immunofluorescence assay. Our 
cases were considered to be different from the 
diseases of borreliosis and syphilis. At least, 
new world borreliosis and old world borreliosis 
(tick-borne relapsing fever and louse-borne re- 
lapsing fever, respectively) were rare in Hok- 
kaido. These serologic tests can provide labora- 
tory support, with a high degree of specificity 
and sensitivity, for a diagnosis of ocular Lyme 
disease in serologic surveys of humans. 

In our study, 44 control subjects had no 
antibodies against B. burgdorferi. In serologic 
tests (indirect immunofluorescence assay), anti- 
bodies to the bacteria were positive in 40 of 798 


(5.0%) subjects in four regions of Hokkaido. 
For comparison with this result, the rate of 
positive reaction in unclassified uveitis (48.296 
in indirect immunofluorescence assay) was ten 
times larger than that of healthy persons 
(5.096). Thus, unclassified uveitis in Japan, es- 
pecially the endemic area, could be correlated 
to B. burgdorferi infection. 

Other diseases, such as Behcet's disease, 
Vogt-Koyanagi-Harada syndrome, and sarcoid- 
osis, may produce cross-reactive antibodies. 
Our data showed that the seronegative patients 
also had higher antibody levels to B. burgdorferi 
than the healthy control subjects. There is no 
other evidence to support any of those consid- 
erations in our patients. It has been shown that 
B. Burgdorferi expresses the 60-Kilodalton 
Common Antigen with an equivalent antigen in 
a wide range of remotely bacteria.“ The Com- 
mon Antigen was recently referred to as heat 
shock protein. Heat shock protein has been 
shown to be involved in the pathogenesis of 
autoimmune arthritis.^!* The extensive cross 
reactivity of antigens such as heat shock pro- 
tein may account for the low diagnostic specific- 
ity of the serologic tests in autoimmune-like 
diseases. We could not distinguish whether the 
uveitis was the direct result of infection by B. 
burgdorferi or the result of an antigen-antibody 
reaction or some other immunologic phenome- 
non in the area. 
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OPHTHALMIC MINIATURE 
He had got his knock-out in 1918. The bullet had grazed the optic nerve. 
At first he had gone to a base hospital, but as soon as he could he had come 
to Paris to be treated by a very celebrated man. He had been in danger of 
losing the sight of the right eye; it had scared him to death. . . . The oculist 
had warned him that the trouble might recur, that he ought to have 
remained under observation. Well, it had recurred about four months ago. 
He had got the wind up and rushed back to Paris. For three weeks he hac 
lain in a darkened room, not daring to think of the possible verdict. Eyes 
were so tiresomely sympathetic: if the one went the other might easily 
follow. 
Radclyffe Hall, The Well of Loneliness 
New York, Anchor Books, 1990, p. 413 














Congenital Arteriovenous Communications and the 





Development of Two Types of Leaking Retinal 


Macroaneurysms 


Maurits D. Tilanus, M.D., Carel Hoyng, M.D., August F. Deutman, M.D., 
Johan R. M. Cruysberg, M.D., and Albert L. Aandekerk, F.O.P.S. 


We treated a patient with a rare combination 
of congenital arteriovenous communications 
and the development of leaking macroaneu- 
rysms of different types. Initially, leaking 
macroaneurysms developed in the shunt area 
of the arteriovenous communication; later, a 
preexistent fusiform macroaneurysm in the 
afferent arteriole of the congenital communi- 
cation started leaking. Because exudates and 
fluid from the leaking macroaneurysms 
reached the fovea, laser treatment was per- 
formed to obliterate the macroaneurysms. We 
assume that after obliteration of the macroan- 
eurysms with laser in the shunt area, the 
increase of hydrostatic pressure on the thin 
wall of the fusiform aneurysm of the afferent 
artery led to its leaking. We saw no signs of 
vascular occlusion after laser treatment. 


ConcENITAL ARTERIOVENOUS communications 
are rare developmental anomalies.’ According 
to the study of Archer and associates,’ these 
communications can be divided into three 
groups. The first group is characterized by the 
interposition of an arteriolar or abnormal capil- 
lary plexus between the major communicating 
vessels, generally localized to one quadrant of 
the retina. Most cases are asymptomatic. The 
second group comprises arteriovenous commu- 
nications of large caliber, which may show 
evidence of stress and decompensation. The 
afferent arteries show beading and multiple 
fusiform dilatations of the walls. Areas of non- 


Accepted for publication April 25, 1991. 

From the Institute of Ophthalmology, University of 
Nijmegen, the Netherlands. 

Reprint requests to Maurits D. Tilanus, M.D., Institute 
of Ophthalmology, University Hospital Nijmegen, P.O. 
Box 9101, 6500 HB Nijmegen, the Netherlands. 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 112:31-33, JuLy, 1991 31 


perfusion are often present. The third group 
encompasses those arteriovenous malforma- 


tions that are characterized by anastomosing _ 
channels of large caliber, widespread fluid 
leakage, and vascular occlusions that give rise 


to retinal complications leading to severe im- 
pairment of vision. The fundus findings in this 


group closely resemble some of those described _ ex 


by Wyburn-Masor? in 1943. Further possible 
complications of arteriovenous communica- 
tions are run in intraretinal macular hemor- 
rhage, retinal vein occlusion, neovascular glau- 
coma, and vitreous hemorrhage.‘ 
Macroaneurysms are mostly isolated, ac- 
quired dilatations of retinal arteries with a 
strong association with hypertension and gen- 
eralized atherosclerotic disease? Most pa- 
tients are women older than 60 years of age.*'? 
Isolated venous macroaneurysms have also 
been described with and without apparent ve- 
nous obstruction.?*" Often the macroaneu- 
rysms are surrounded by retinal hemorrhage, 
exudates, macular edema, and occlusion of ar- 
terioles. Since macroaneurysms complicated by 
exudates and retinal edema in the macular area 
have a more damaging effect than those that are 
complicated only by hemorrhage, we treated 
these macroaneurysms with the dye laser.” 


Case Report 


In 1986, an otherwise healthy 62-year-old 
woman was admitted to our institution because 
of a three-month history of impaired vision of 
the left eye. Visual acuity in this eye was count- 
ing fingers according to the referring ophthal- 


mologist. On examination in our clinic, visual D 
acuity had improved spontaneously to 20/30; © 


visual acuity of the right eye was 20/25. Slit- 


lamp examination showed moderate nuclear . 
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Fig. 1 (Tilanus and associates). Left eye. Arteriove- 
nous communications in the macular area and an 
occluded macroaneurysm inferotemporal to the mac- 
ula with hard exudates. 


lens changes in both eyes. Results of ophthal- 
moscopy of the right eye were normal. The 
fundus of the left eye showed arteriovenous 
shunts in the macular area with fusiform aneu- 
rysms of the afferent arteriole. There was an 
occluded macroaneurysm inferotemporal to the 
macula with hard exudates (Fig. 1). The fluores- 
cein angiogram of the afferent arteriole with the 
fusiform aneurysms showed no more leakage 
from the macroaneurysm (Fig. 2). After several 
months all exudates resolved spontaneously. 
Visual acuity improved to 20/25 in the left eye. 

In March 1990, the patient again had an 
impairment in vision, with visual acuity of 
20/10 in the left eye. A new leaking macroan- 
eurysm had developed between two pathologic 
communicating vessels (Fig. 3). The exudates 
extended into the macular area. Because of the 
central leakage, we decided to treat this macro- 
aneurysm with dye laser at settings of 595 nm, 
200 um, and 200 mW around and 500 pm, 300 
mW on this macroaneurysm. In the following 
months a considerable leakage remained, and 
the area was again treated with laser. After six 
months, one of the chronic fusiform aneurysms 
of the afferent arteriole began to leak (Fig. 4). 
This aneurysm was also treated with dye laser. 
At the most recent examination (October 1990), 
visual acuity was counting fingers in the left 
eye; exudates and edema were decreasing. The 
patient had no neurologic symptoms. A neuro- 
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Fig. 2 (Tilanus and associates). Fluorescein angio- 
gram in the arteriovenous phase with fusiform aneu- 
rysms of the afferent arteriole. There are no signs of 
leakage from the macroaneurysm. 


logic screening by computed tomography with 
and without contrast dye showed no signs of 
intracranial macroaneurysms. A cerebral angio- 
gram was not performed. 


Discussion 


Arteriovenous communications of the retinal 
arteries are congenital malformations of the 
vascular tree. Most cases are unilateral. The 
presence or absence of a capillary system be- 
tween the major communicating vessels, the 
size of the communication, the number of com- 
munications, and their location within the reti- 
na determine the extent, complexity, and possi- 
ble complications.* Macroaneurysms of retinal 
arteries are acquired dilatations of the vascular 
wall. Diabetes mellitus, retinal vein occlusion, 
and subretinal neovascularization can play a 
role in the pathogenesis in addition to hyper- 
tension, advanced age, and generalized athero- 
sclerotic disease. 

Our patient had a rare combination of unilat- 
eral congenital arteriovenous communications 
and two macroaneurysms that developed in the 
shunt area between the inferotemporal vein 
and arteriole. One macroaneurysm closed 
spontaneously, and visual acuity improved as a 
result. The second macroaneurysm developed 
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Fig. 3 (Tilanus and associates). Four years later, a 
new macroaneurysm developed between two patho- 
logic communicating vessels. 


four years later and again led to visual loss as a 
result of leakage of fluid and exudates. This 
macroaneurysm was treated with laser. Possi- 
bly because of altered vascular pressure in the 
preshunt area after laser treatment, the chronic 
fusiform macroaneurysm began leaking. Al- 
though macroaneurysms often close in their 
natural course, we treated the leaking macroan- 
eurysms because of the damaging effect of 
chronic fluid and exudate accumulation in the 
macula. After laser treatment the macroaneu- 
rysms obliterated, without arterial obstruc- 
tions. Thus, two types of leaking macroaneu- 
rysms were present, one in the shunt area 
between the inferotemporal vein and arteriole 
and a fusiform macroaneurysm typically seen 
with abnormal arteriovenous malformations. 
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Ultrastructural and Immunohistochemical Features of 


Coronal Adenomas 





Harry H. Brown, M.D., Ben J. Glasgow, M.D., and Robert Y. Foos, M.D. 


We studied by electron microscopy three 
coronal adenomas discovered incidentally in 
eyes removed surgically. Tumor cells dis- 
played prominent intercellular interdigita- 
tions with numerous desmosomes, mitochon- 
dria, abundant rough endoplasmic reticulum, 
and nuclei with membrane infoldings and a 
granular chromatin pattern. In these charac- 
teristics, the tumor cells were identical to 
nonpigmented ciliary epithelium of the cili- 
ary processes. These growths contained abun- 
dant extracellular material, which showed a 
dimorphic pattern of complex reduplicated 
basal lamina and granular areas without 
structure. Immunohistochemical studies on 
formalin-fixed, paraffin-embedded coronal 
adenomas demonstrated type IV collagen and 
laminin in the extracellular material. These 
findings confirm that coronal adenomas devel- 
op from nonpigmented ciliary epithelium and 
that the extracellular material of these tumors 
contains components normally present in 
basement membranes. 


(C onoNAL ADENOMAS (Fuchs' adenoma, Fuchs' 
epithelioma, benign ciliary epithelioma) are 
small, age-related tumors of the ciliary process- 
es. Since the first description by Fuchs in 
1883? they have been studied thoroughly by 
light microscopy! ^*" and are characterized by 
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cords of benign, nonpigmented epithelial cells 
interspersed within abundant amorphous, eo- 
sinophilic extracellular material. On histologic 
and cytomorphologic grounds, coronal adeno- 
mas are believed to be growths of the nonpig- 
mented ciliary epithelium. The acellular com- 
ponent of the tumor is strongly positive for 
periodic acid-Schiff stain, even the pretreat- 
ment by diastase, staining characteristics that 
are consistent with basement membrane.'^ 
Electron microscopic analysis of coronal adeno- 
mas has been attempted, but poor preservation 
of the tissue has precluded more than a cursory 
assessment of ultrastructural detail.’ 

Because of their peripheral retroiridie loca- 
tion and small size, coronal adenomas are al- 
most always asymptomatic and are observed 
clinically only rarely. Thus, specimens for path- 
ologic study are usually incidental discoveries 
in eyes removed at autopsy and are therefore 
inadequately preserved for ultrastructural anal- 
ysis. We studied the ultrastructural features of 
three coronal adenomas observed in eyes re- 
moved surgically and immediately fixed for 
electron microscopic study. Additionally, we 
studied the immunohistochemical properties of 
the extracellular material in formalin-fixed, 
paraffin-embedded coronal adenomas. 


Material and Methods 


Three eyes removed surgically were placed in 
fixative containing either 2% glutaraldehyde 
and 2% paraformaldehyde or 4% paraformal- 
dehyde. All eyes were opened and examined 
with a dissecting microscope by one of us 
(R.Y.F.) according to methods described previ- 
ously.? One eye was enucleated for a malignant 
melanoma involving the choroid and ciliary 
body; the coronal adenoma discovered upon 
opening the eye was remote from the melano- 
ma. The remaining two eyes were part of orbital 
exenteration specimens removed for invasive 
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basal cell carcinoma and sebaceous carcinoma 
of the eyelids. In both cases coronal adenomas 
were the only significant intraocular pathologic 
findings. 

The coronal adenomas were excised from the 
globes, postfixed in osmium tetroxide, and em- 
bedded in Araldite. Sections of 1-um thickness 
were prepared and stained with methylene 
blue. Ultrathin sections were then made, 
stained with uranyl acetate and lead citrate, and 





examined with a Siemens Elmiskop electron 
microscope. 

Four eyes removed at autopsy, which also 
were found to contain coronal adenomas, were 
fixed in formalin and embedded in paraffin. 
Sections of 6-~m thickness were cut, deparaf- 
finized in xylene, pretreated with hydrogen 
peroxide and normal rabbit serum (swine ser- 
um for the laminin procedure) as a blocking 
agent, and allowed to react with commercially 


Fig. 1 (Brown, Glasgow, and Foos). A sec- 
tion of 1-w~m thickness shows a coronal 
adenoma (arrows) developing from the side 
of a ciliary process. Note the irregular nests 
and cords of nonpigmented ciliary epitheli- 
um (arrowhead) and abundant extracellular 
material (asterisk) (methylene blue, x 40). 
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Fig. 2 (Brown, Glasgow, and Foos). At the juncture 
of the coronal adenoma (ca) with the ciliary process 
(cp), tumor cells (arrow) are contiguous with and 
indistinguishable from normal nonpigmented ciliary 
epithelium (arrowhead) (X 1,700). 


prepared goat antisera to collagen types | 
through IV (Southern Biotechnology Associ- 
ates, Inc., Birmingham, Alabama) and rabbit 
antilaminin (Polysciences, Inc., Warrington, 
Pennsylvania). Optimal results were obtained 
with an indirect peroxidase method for colla- 
gen types I and II, avidin-biotin complex meth- 
od for collagen types III and IV, and peroxi- 
dase-antiperoxidase method for laminin. The 
chromagen substrate, 3-amino 9-ethylcarba- 
zole, was applied in all methods. By light mi- 
croscopy, reaction products were judged as 





negative, weakly positive, or strongly positive. 
Appropriate positive and negative controls 
were performed. 


Results 


Electron microscopic findings—In all cases 
studied, the coronal adenomas exhibited iden- 
tical ultrastructural characteristics. Cells were 
arranged in cords and fingerlike projections, 
separated by an extracellular material that 
demonstrated a biphasic pattern (Fig. 1). At the 
periphery of the tumor the cells were continu- 
ous with the nonpigmented epithelium of the 
ciliary process (Fig. 2). A discontinuous mono- 
layer of pigmented epithelial cells separated the 
tumor from the stroma of the ciliary process. At 
this interface occasional tumor cells contained 
small numbers of melanosomes, a feature also 
observed in nonpigmented ciliary epithelium 
elsewhere in the ciliary processes. Tumor cells 
demonstrated elaborate intercellular interdigi- 
tations (Fig. 3). Specialized cell-cell attach- 
ments in the forms of desmosomes and gap 
junctions were numerous (Fig. 4); however, no 
tight junctions were seen. The free surfaces of 
the cells were more variable in appearance, 
ranging from relatively smooth to markedly 
convoluted. Multiple layers of basal laminae 
lined the free surfaces of all tumor cells, wheth- 
er abutting the extracellular material or the 
posterior chamber. 

The cytoplasm of the tumor cells contained 
abundant rough endoplasmic reticulum, pri- 
marily in a perinuclear location. Mitochondria 
were also present but to a lesser degree than in 
normal nonpigmented ciliary epithelium. Occa- 
sional clusters of secondary lysosomes contain- 
ing variably electron-dense material were pres- 
ent. Golgi apparatus and smooth endoplasmic 
reticulum were sparse. Centrioles exhibiting a 
9+0 arrangement of microtubles (nine periph- 
eral microtubular complexes without any cen- 
tral microtubules) were observed infrequently. 
Tumor cell nuclei were located centrally and 
ranged from 7 to 10 pm in diameter. The nucle- 
ar outlines were irregular, with numerous in- 
foldings. Some nuclei contained single, periph- 
erally placed nucleoli. The chromatin pattern 
was heterogeneous but generally condensed 
along the nuclear membrane. No mitotic figures 
were observed. 

The extracellular material exhibited two pat- 
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Fig. 3 (Brown, Glasgow, and Foos). Complex intercellular cytoplasmic membrane interdigitations are char- 
acteristic as well as fingerlike projections into the extracellular material (x 9,240). 


terns (Fig. 5). Adjacent to the tumor cells there 
was a multilaminar matrix identical to the basal 
lamina of normal nonpigmented ciliary epithe- 
lium remote from the tumor. Deeper within the 
acellular spaces, however, the material became 
finely granular and without structure. Within 
the granular material were rounded, electron- 
lucent spaces, as well as profiles of vesicular 
bodies interpreted as degenerated cytoplasmic 
organelles. Rarely, isolated thin fibrils were 
noted. 

Immunohistochemical findings—The immuno- 
histochemical reactions of the extracellular ma- 
trix were uniform in all cases examined. No 
reaction product was observed with antisera to 
collagen types II and III. Staining for type I 
collagen was weakly and only focally positive 
in areas adjacent to tumor cells. Immunohisto- 
chemical staining for type IV collagen produced 
the strongest reaction, which was more pro- 
nounced adjacent to the tumor cells but also 
present deeper within the extracellular material 
(Fig. 6). Antisera to laminin stained bordering 
the tumor cells. 





Discussion 





Coronal adenomas have been recognized for 
more than a century? but only in the last two 
decades have they been more fully character- 
ized.’* Controversy exists regarding their path- 
ogenesis and neoplastic potential. Some inves- 
tigators regard these tumors as age-related 
hyperplastic proliferations of nonpigmented 
ciliary epithelium,"" but the only proposed 
cause for such a localized tissue reaction is that 
senile amyloid deposition within capillary 
walls and stroma of ciliary processes incites an 
epithelial proliferation." Other authors believe 
that these tumors are benign neoplasms.'?" 
Ultimately this question may only be resolved 
at the molecular level by determination of clon- 
ality of the genetic makeup of the tumor cells. 

There is general agreement that coronal ade- 
nomas are derived from nonpigmented ciliary 
epithelium, based on gross and light micro- 
scopic findings.'**" However, at least two pig- 
mented coronal adenomas have been docu- 
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Fig. 4 (Brown, Glasgow, and Foos). Top, Nuclei are irregularly indented, and the cytoplasm is rich in rough 
endoplasmic reticulum (X 23,240). Bottom, Higher magnification of the outlined area demonstrates numerous 
intercellular desmosomes (arrowheads) and gap junctions (arrows) (X 56,000). 
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Fig. 5 (Brown, Glasgow, and Foos). Extracellular 
material demonstrates multiplication of basal lami- 
nae (arrows) bordering tumor cells, merging into 
granular and vacuolar regions (asterisk) deeper with- 
in the extracellular substance (X 2,350). 


mented.^? Since these lesions usually are 
discovered incidentally in eyes removed after 
death, proper preservation for ultrastructural 
examination is not often achieved. Electron 
microscopic examination of coronal adenomas 
has been reported.’ Iliff and Green! made some 
general observations of the ultrastructural fea- 
tures of two coronal adenomas in postmortem 
specimens, but poor preservation precluded de- 
tailed examination. Gartner’ properly process- 
ed for electron microscopic study one coronal 
adenoma in a surgically enucleated eye but 
limited his description and illustrations primar- 
ily to the presence of amyloid within the ciliary 
process stroma adjacent to the tumor. We did 
not identify amyloid histochemically or ultra- 
structurally either within the ciliary process 
stroma or the extracellular material of the coro- 
nal adenoma. 

Our findings substantiate the belief that coro- 
nal adenomas develop from nonpigmented cili- 
ary epithelium. At the ultrastructural level cor- 
onal adenomas are contiguous with the 
monolayer of nonpigmented ciliary epithelium 
lining the inner surface of the ciliary process 
from which they originate. The presence of 
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Fig. 6 (Brown, Glasgow, and Foos). Immunohisto- 
chemical reaction product for type IV collagen is 
present within the extracellular material (arrows) 
(X 40). 


numerous complex intercellular interdigita- 
tions, as seen in the three cases examined, is 
characteristic of normal nonpigmented ciliary 
epithelium of the pars plicata. The other dis- 
tinguishing feature of nonpigmented ciliary ep- 
ithelium, the presence of zonula occludens be- 
tween apices of adjacent cells," was not 
observed between tumor cells in the prepara- 
tions we examined. Absence of zonula oc- 
cludens indicates a deficiency of a specific spe- 
cialized cell feature and supports the theory 
that these tumors are indeed neoplasms and not 
hyperplastic proliferations of fully mature epi- 
thelial cells. Other specialized intercellular 
connections, such as desmosomes and gap 
junctions, are identified within the tumor. 

The limited growth potential of these prolife- 
rations may pertain more to cellular adaptation 
to decreased metabolic supply than to lack of 
neoplastic transformation. Coronal adenomas 
have no appreciable fibrovascular interstitium 
from which to derive nutrients or a stable sup- 
porting framework on which to proliferate. In- 
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deed, the cells more remote from the ciliary 
process contain fewer cytoplasmic organelles 
and a simpler, more rounded cell outline, 
which suggest a reduced cellular metabolic 
rate. 

The prominent extracellular component of 
these tumors is in part identical to the multiple 
layers of basal laminae exhibited by normal 
nonpigmented ciliary epithelium. In particular, 
the zone immediately adjacent to tumor cells is 
unmistakably basal lamina by ultrastructural 
and immunohistochemical evaluation. At a 
greater distance from the tumor cells, however, 
the extracellular material exhibits a granular, 
amorphous appearance with occasional round, 
electron-lucent spaces. Rarely, degenerated 
cellular material is found within both the multi- 
laminar and the granular portions. The nature 
of the central granular material is unclear. It 
may represent an accumulation of some normal 
molecular component (or components) of base- 
ment membrane, or it may represent sequestra- 
tion of degenerated basal lamina. The immuno- 
histochemical staining patterns are not 
conclusive with regard to the central granular 
material, which suggests that the material is 
degenerated and devoid of antigenic sites nec- 
essary for reaction with the antisera tested or 
that appropriate antisera that would identify 
the material have not been used. 

The cellular ultrastructural findings in coro- 
nal adenomas are in essence the same as those 
reported by Patrinely and associates,” who de- 
scribed a hamartomatous adenoma of the non- 
pigmented ciliary epithelium. Ultrastructur- 
ally, however, they found numerous fine 
collagen fibrils interspersed within the redupli- 
cated basal laminae lining the tumor cells. This 
finding, as well as the positive histochemical 
staining for hyaluronidase-sensitive Alcian 
blue within the stroma of the tumor, indicated 
the presence, and presumably the production, 
of vitreous by the tumor. No ultrastructural or 
histochemical patterns characteristic of vitre- 
ous were detected in the coronal adenomas we 
examined. 

Although nonpigmented epithelium covers 
both the pars plana and the pars plicata of the 
ciliary body, coronal adenomas are found 
strictly in the pars plicata. Structural and bio- 
chemical differences have been noted between 
the epithelium lining the ciliary processes and 
the pars plana." Histologically, localized pro- 
liferations of pigmented and nonpigmented cil- 
iary epithelium of the pars plana are common 
findings in adult eyes? and most likely are 
responses to tractional forces from vitreous 


fibrils and zonular fibers within the vitreous 
base. Corollary thinking might suggest that 
zonular traction induces similar proliferations 
along the sides and valleys of ciliary processes, 
which supports the contention that coronal 
adenomas are reactive hyperplasias rather than 
true adenomas. Coronal adenomas, however, 
also occur along the apices and the rounded 


anterior projections of the ciliary processes, 


sites normally lacking in zonular fiber attach- 
ments. 
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Identifying Progression of Subclinical Keratoconus by 


Serial Topography Analysis 


Leo J. Maguire, M.D., and Jonathan C. Lowry, M.D. 


We performed serial slit-lamp examinations 
and topography analysis on a patient whose 
initial topographic map suggested a diagnosis 
of keratoconus to us but which others inter- 
preted as normal topography. Topography 
analysis documented cone progression during 
a two-year period. The initial map showed a 
cone apex power of 44.5 diopters located 2.1 
mm inferior to the vertex normal. An oblong- 
shaped area of maximum power was surround- 
ed by concentric bands of lower power. Corne- 
al surface power ranged from 41.5 to 44.5 
diopters. Two years later cone apex power 
increased to 51.0 diopters, and the patient 
developed a Fleischer's ring, Vogt's striae, and 
mild visual aberration. Our findings suggest 
the use of topography analysis systems in 
documenting subclinical cone progression. 
Topography systems may be a useful tool in 
the study of the true incidence and natural 
progression of subclinical keratoconus. 


Tus use or TOPOGRAPHY ANALYSIS SYSTEMS to 
detect subclinical keratoconus is gaining ac- 
ceptance,!? but controversy exists regarding the 
minimum topographic criteria for diagnosis of 
the earliest stages of subclinical keratoco- 
nus.^*? The distinction between normal topog- 
raphy and early keratoconus will be clearer 
when maps with patterns suggestive of early 
subclinical keratoconus are documented to 
show progression to clinically obvious disease. 
We studied one such patient. 
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Patients and Methods 
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We performed serial slit-lamp examinations 
and topographic analysis (Corneal Modeling 
System, Computed Anatomy, New York, New 
York) on the left eye of a patient we believed to 
have early subclinical keratoconus but which 
others suggested may be normal. 

The first topography map in the series was 
described in the study of Maguire and Bourne’ 
on the topography of early keratoconus. That 
map showed a cone apex power of 44.5 diopters 
located 2.1 mm inferior to the vertex normal. 
This area of maximum corneal power was sur- 
rounded by concentric rings of progressively 
lower power. Corneal surface power ranged 
from 41.5 to 44.5 diopters. 

The patient had clinically obvious keratoco- 
nus in the fellow eye but no biomicroscopic 
evidence of keratoconus (stromal thinning, 
Fleischer's ring, Vogt's striae, and anterior stro- 
mal scarring") in the eye being studied. The 
patient had no visual complaints in the right 
eye at the time of the initial topographic analy- 
sis. There was no history of contact lens wear. 
Uncorrected visual acuity was 20/20. 

Topography analysis was performed at two- 
to three-month intervals during the next two 
years with previously described methods.’ The 
patient was examined carefully for biomicro- 
scopic evidence of keratoconus (Fleischer's 
ring, Vogt's striae, anterior stromal scarring, 
and stromal thinning). 


Results 


A topography map was obtained six months 
after the initial examination (Fig. 1). Power at 
the cone apex increased to more than 47.0 
diopters, and the range of power on the corneal 
surface increased from the map reported in the 
earlier article.! Topography obtained 15 months 
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Fig. 1 (Maguire and Lowry). Computer-generated color contour map of the left eye six months after the initial 
examination showed a cone with a maximum power of 44.5 diopters. Each color represents a 1.0-diopter range of 
surface power. Colors in the blue spectra represent lower powers, and colors closer to the red spectra represent 


higher powers. Figures 2 through 4 use the same scale. The range extends from 41.0 diopters to greater than 47.0 
diopters at the cone apex in this figure. 
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Fig. 2 (Maguire and Lowry). Contour map of the same eye shown in Figure 1 nine months after the 
examination. A slight increase in power is observed in the area surrounding the cone apex. 
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after the initial examination showed the area of 
the cone had increased (Fig. 2). Topography 
obtained 18 months after the initial examina- 
tion showed continued cone progression (Fig. 
3). Power at the cone apex increased to 49.0 
diopters. Vogt's striae and an early Fleischer's 
ring were detected for the first time. Topogra- 
phy obtained 20 months after the initial exami- 
nation showed continued cone progression 
with a cone apex power of 51.0 diopters and 
cone area enlargement (Fig. 4). The patient 
reported visual aberration for the first time. 
Uncorrected visual acuity remained at 20/20. 


Discussion 


The findings in our patient demonstrate the 
method that must be used to differentiate be- 
tween normal corneal topography and early 
subclinical keratoconus. This patient initially 
had a pattern of power distribution that sug- 
gested a mild inferiorly displaced cone to us but 
which others suggested might be normal.*” At 
that time we stated that the only way to settle 
the controversy was to obtain serial topograph- 
ic analysis on this and other patients with 
topographic findings suggestive of keratoconus 
and to demonstrate progression to clinically 
obvious disease. By documenting progression 
from early subclinical keratoconus (apex power 
of 45.0 diopters surrounded by concentric 
bands of increasingly lower power) to clinically 
apparent disease, this case demonstrates the 
efficacy' of serial topography analysis in deter- 
mining that a particular topographic pattern 
suggestive of early subclinical keratoconus is 
keratoconus. 

We know little about the early stages of kera- 
toconus development. The patient with kerato- 
conus putatively begins life with a normal cor- 
nea. Subclinical keratoconus develops and in 
some cases progresses to clinically apparent 
disease.’ A number of investigators suggested 
that information derived from keratoscope- 
based topography systems be used to develop 
numeric descriptors that can differentiate be- 
tween normal topography and subclinical kera- 
toconus.? Anyone developing such indices 
must recognize that keratoconus may take many 
shapes, including oval and nipple cones, which 
may be variously located relative to the center 
of the cornea.!?9* 

Rabinowitz, Garbus, and McDonnell’ per- 
formed topography analysis on 28 family mem- 
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bers of five patients with keratoconus. Half of 
the subjects showed at least one of five topo- 
graphic abnormalities not observed in the con- 
trol group. The authors considered these abnor- 
malities to be similar to, but less severe than, 
those found in the patients with keratoconus. 
They developed indices based on topography 
analysis that differentiated between the control 
group and the experimental group, but they 
could not determine with certainty that the 
patterns observed represented subclinical kera- 
toconus. 

The only way to prove that a particular abnor- 
mal pattern of topography is consistent with a 
diagnosis of subclinical keratoconus is to per- 
form serial topography analysis and document 
progression to clinically obvious disease. Once 
that is done and larger studies are performed on 
the normal population,?? one can begin to de- 
velop numeric descriptors that may differenti- 
ate between normal subjects, various manifes- 
tations of subclinical keratoconus, and other 
types of abnormal topography. If the task fol- 
lows the path of most clinical endeavors, a 
number of false starts will precede the develop- 
ment of objective topographic measures with 
the sensitivity and specificity to be clinically 
useful. 

There are many compelling reasons to per- 
form this work. A prospective population- 
based study using serial topography analysis 
could elucidate the true incidence of unilateral 
keratoconus and document patterns and rates 
of progression.’ Patients identified as having 
subclinical keratoconus could be excluded from 
keratorefractive procedures.’ The study of Ra- 
binowitz, Garbus, and McDonnell’ emphasizes 
its importance in understanding the role of 
heredity in keratoconus. Finally, the identifica- 
tion of topography patterns consistent with 
subclinical keratoconus may improve our un- 
derstanding of the relation of contact lens wear 
to keratoconus.?^!! 

Macsai, Varley, and Krachmer" suggested 
that contact lens wear can cause a specific type 
of keratoconus characterized by central cone 
position, flatter keratometry readings, and old- 
er age at the time of diagnosis. An alternative 
explanation is that the patients have subclinical 
central keratoconus at the time of initial lens 
fitting and undergo a natural progression of 
their disease. The finding that a steep central 
corneal topography pattern is one of the abnor- 
malities found in asymptomatic family mem- 
bers of patients with keratoconus lends cre- 
dence to this notion; Documentation of 
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Fig. 3 (Maguire and Lowry). Contour map of the same eye shown in Figure 1 one year after the examination. 


Topographic progression is evident with the cone apex increasing to 49.0 diopters. Vogt's striae and portions of a 
Fleischer's ring are apparent for the first time. 
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Fig. 4 (Maguire and Lowry). Contour map of the same eye shown in Figure 1 14 months after the examination. 
Cone apex power is more than 51.0 diopters. The patient has visual acuity of 20/20 without correction but has 
visual aberration for the first time. 
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progression to keratoconus in patients with this 
topographic pattern who do not wear contact 
lenses could change the tone of debate between 
those who support and refute the hypothesis of 
Macsai, Varley, and Krachmer.” 

Our study shows that serial topography anal- 
ysis can document stages of progression of 
subclinical keratoconus and identify a topo- 
graphic pattern consistent with the diagnosis. 
We hope the method will be incorporated and 
validated in prospective studies of the natural 
course and heredity of the condition. 
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OPHTHALMIC MINIATURE 
"They are taking hostages now—from all the villages where they think 
you've been. And if people don’t tell. . . somebody is shot. . . and then they 
take another hostage. It happened in Concepcion.” 
"Concepcion?" One of his lids began to twitch, up and down, up and 
down: in such trivial ways the body expresses anxiety, horror, or despair. 
Graham Greene, The Power and the Glory 


New York, Viking Penguin, 1990, p. 81 
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Ocular Infections Associated With Comamonas 


acidovorans 


Karl G. Stonecipher, M.D., Harold G. Jensen, Ph.D., Peter R. Kastl, M.D., 
Alan Faulkner, M.D., and J. James Rowsey, M.D. 


Comamonas —|acidovorans (Pseudomonas 
acidovorans) is a ubiquitous gram-negative 
rod. Although generally considered non- 
pathogenic, we found C. acidovorans to be 
associated with six cases of ocular infections. 
The organism was the only isolate in three 
cases, whereas an association of other organ- 
isms was present in three cases. The multiple 
resistance patterns of these strains to antibiot- 
ic susceptibility testing emphasizes the need 
for culturing ocular infections. We recom- 
mend the identification and susceptibility 
testing of all ocular gram-negative rod iso- 
lates. 


CoMAMONAS ACIDOVORANS (Pseudomonas acid- 
ovorans) is a ubiquitous gram-negative rod 
found in soil and water.’ Although generally 
considered nonpathogenic, it has been isolated 
from sputum, urine, cerebrospinal fluid, and 
the pharynx.” Comamonas acidovorans has been 
implicated as the etiologic agent for nosocomial 
bacteremia,’ endocarditis,’ and otitis.” Brinser 
and Torczynski* reported C. acidovorans as a 
primary pathogen in human ocular disease. 
After review of our microbiologic files, we 
found six cases of ocular infection associated 
with this rare ophthalmic pathogen. Four of 
these cases were associated with contact lens 
wear, of which one developed keratitis, one 
blepharitis, and two were contact lens contami- 
nants associated with Acanthamoeba keratitis. 
Comamonas acidovorans was also isolated from 
two noncontact lens wearers; one patient had 
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conjunctivitis and one had blepharitis. In each 
of these cases, the organism was found to have 
multiple antibiotic resistances. Except for the 
two cases of Acanthamoeba, the patients re- 
sponded clinically to the appropriate antibiot- 
ics selected by susceptibility testing. 


Case Reports 


Case 1 

A 48-year-old woman had photophobia, red- 
ness, and tearing in the left eye for approxi- 
mately 24 hours. The patient wore extended 
soft contact lenses and had removed the lenses 
the night before this manifestation; however, 
she still reported a foreign body sensation the 
next day. Corrected visual acuity was R.E.: 
20/20 and L.E.: 20/20-1. Slit-lamp biomicros- 
copy showed an irregular, intact epithelium 
with 2 X 1-mm midperipheral area of stromal 
infiltrate at the 5 o’clock meridian. Additional- 
ly, there was an associated mild cell and flare in 
the anterior chamber and moderate injection of 
the conjunctiva of the left eye. Cultures were 
obtained from the cornea and contact lens. The 
patient was given fortified gentamicin sulfate 
(14 mg/ml) every hour while awake, bacitracin 
ophthalmic ointment two times per day, and 
0.25% scopolamine hydrobromide two times 
per day in the left eye. 

The Gram stain of the specimen obtained 
from the cornea disclosed no organisms. Cul- 
tures of the cornea and contact lens disclosed 
growth of C. acidovorans, which was resistant to 
ampicillin, cefazolin, and gentamicin sulfate. 
Upon evaluation of the sensitivities, tobramy- 
cin appeared to be the drug of choice, and the 
patient was administered this regimen every 
hour while awake. The gentamicin sulfate was 
discontinued. The tobramycin was tapered over 
a one-month period with resolution of the in- 
fectious process leaving a small stromal scar in 
the left eye. 
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Case 2 

A 57-year-old white woman had a history of 
chronic infection of the left eye for several 
months. On examination, visual acuity was 
R.E.: 20/20 and L.E.: 20/25. Slit-lamp exami- 
nation showed a follicular conjunctivitis with a 
moderate amount of mucopurulent discharge in 
the cul-de-sac. The cornea was clear and did 
not stain with fluorescein. The anterior cham- 
ber was deep and quiet. Routine cultures of the 
eyelids and conjunctiva disclosed growth of C. 
acidovorans. The patient was administered a 
regimen of prednisolone acetate eyedrops with 
an associated resolution of the infection by the 
time final sensitivity reports were available. 


Case 3 

A 76-year-old white woman had a history of 
chronic blepharitis and meibomitis unrespon- 
sive to eyelid hygiene and warm compresses. 
Initial visual acuity was R.E.: 20/40+2 and 
L.E.: hand motions. Reduced visual acuity in 
the left eye was secondary to chronic glaucoma- 
tous changes. Eyelid and conjunctival cultures 
of both eyes disclosed no growth on the eyelid 
and conjunctiva of the left eye but growth of C. 
acidovorans in the right eye. The patient was 
given oral doxycycline and topical erythromy- 
cin. Based on final sensitivity reports, the regi- 
men was changed to polymyxin B sulfate, and 
eyelid scrubs and oral doxycycline were contin- 
ued. Repeat cultures two months after the ini- 
tial manifestation were negative. 


Case 4 

A 16-year-old girl who wore daily-wear con- 
tact lenses had irritated and swollen eyelids 
associated with burning after inserting her con- 
tact lenses earlier. Best-corrected visual acuity 
was 20/25 in both eyes. Results of slit-lamp 
examination were normal except for moderate 
papillary changes of the right upper eyelid. 
Cultures of the eyelids and conjunctiva grew 
Acinetobacter calcoaceticus and C. acidovorans. 
She was instructed to discard her current con- 
tact lens case. Both organisms were sensitive to 
gentamicin sulfate, and the patient's clinical 
symptoms resolved without complications. 


Case 5 

A 32-year-old white man was referred to the 
Cornea Service with the diagnosis of possible 
Acanthamoeba keratitis. He had worn daily- 
wear soft contact lenses for 12 years. Visual 
acuity was R.E.: 20/20 and L.E.: 20/50+. He 
had stopped his daily-wear soft contact lenses 


about one month before the initial manifesta- 
tion. The patient used salt tablets for his saline 
solution. On examination, he had marked pho- 
tophobia and significant tearing with mucoid 
discharge of both eyes. The right eyelids 
showed trace swelling, and the left eyelids 
showed mild to moderate swelling. There was 
significant epiphora of the left eye, much great- 
er than the right eye. Both eyes had injection of 
the bulbar conjunctiva. The cornea was clear in 
the right eye without evidence of fluorescein 
staining. The anterior chamber in the right eye 
was deep and quiet without any signs of inflam- 
mation. The cornea of the left eye was remark- 
able for diffuse, spotty, ring infiltrates for 360 
degrees. There also appeared to be some supe- 
rior perineural infiltrates at the 11:30 and 5:00 
o'clock positions. The ring infiltrate was also 
noted to stain slightly with fluorescein. The 
anterior chamber was deep and quiet. Cultures 
of the eyelid and conjunctiva of the left eye 
showed no growth. Bacillus cereus was isolated 
from the eyelid and conjunctiva of the right eye. 
Cultures of the contact lenses from both eyes 
showed confluent growth of B. cereus, C. 
acidovorans, and Flavobacterium species. Acan- 
thamoeba was isolated from both of the contact 
lens specimens. The patient was given and 
responded well to propamidine, gramicidin, 
and scopolamine hydrobromide. Visual acuity 
after 120 days of follow-up was R.E.: 20/20+3 
and L.E.: 20/20. Slit-lamp examination still 
showed ring scarring in the left eye but other- 
wise was unremarkable. 


Case 6 

A 26-year-old white woman was examined 
elsewhere for a history of extended-wear con- 
tact lens use. Specimens were sent to the Dean 
Á. McGee Eye Institute Ocular Microbiology 
Laboratory for evaluation. Corneal biopsy tak- 
en at the time of initial manifestation disclosed 
focal areas with small cystlike organisms that 
were double walled with a central core compat- 
ible with Acanthamoeba. Cultures of the contact 
lens case, saline bottle, and distilled water were 
positive for growth of C. acidovorans. Acan- 
thamoeba was isolated from the contact lens 
case and saline solutions as well as from the 
distilled water used to make these solutions. 


Results 





Ocular C. acidovorans isolates were evaluated 
at two centers. One isolate was evaluated at the 
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Tulane University Microbiological Laboratory. 
This specimen disclosed heavy growth of an 
oxidase-positive, gram-negative rod on blood 
agar from a swab of the cornea and contact lens. 
The organism was unidentifiable by the Vitek 
Gram Negative Identification (Vitek, McLean, 
Virginia). A Flow Lab nonfermentor screen and 
a nonfermentor wheel were subsequently used 
to obtain the identification of Comamonas (Pseu- 
domonas) acidovorans biotype 401100. Distin- 
guishing tests were positive for mannitol fer- 
mentation and acetamide hydrolysis. 

The other five cases were evaluated at the 
Dean A. McGee Eye Institute Ocular Microbio- 
logical Laboratory. The organisms were isolat- 
ed on blood and chocolate ager plates incubat- 
ed at 35 C and identified as C. acidovorans by 
the Microscan identification system (Microscan, 
West Sacramento, California). The Microscan 
profile numbers were 00067376 (two cases), 
00043376, 00006376, and 00002356. All profile 
numbers gave a 99.9% probability that the 
isolates were C. acidovorans. All isolates were 
oxidase positive, reduced nitrate, utilized acet- 
amide, and were resistant to colistin sulfate (> 
4 pg/ml) and tobramycin (> 4 pg/ml). The 
strains varied slightly in citrate, malonate, and 
tartrate utilization and the ability to grow in 
cetrimide (Table). 


Discussion 


Comamonas acidovorans is a former member 
of the acidovorans group of the genus Pseudomo- 
nas. This group, which also includes C. testos- 
teroni, of nonfermenting gram-negative rods 
was removed from Pseudomonas and reclassi- 
fied on the basis of their phenotypic character- 
istics and DNA-DNA relatedness.’ Both species 
are motile with a polar tuft of flagella, are 


oxidase positive, and are found in soil, water, 
raw milk, eye wash, and in animals such as 
rabbits, turtles, and frogs” Comamonas 
acidovorans and C. testosteroni are differentiat- 
ed by the ability of only C. acidovorans to 
oxidize fructose and mannitol and to hydrolyze 
acetamide. 

Even though C. acidovorans has been isolated 
from clinical sources, such as urine, sputum, 
feces, cerebrospinal fluid, and wounds, the or- 
ganism has been regarded as nonpathogenic.* 
Horowitz and associates,! however, reported a 
case of endocarditis caused by this organism in 
an intravenous drug abuser. Comamonas 
acidovorans was isolated from five of seven 
blood culture samples and was resistant to most 
of the penicillins and aminoglycosides. The 
isolates were sensitive to the broad spectrum 
cephalosporins, trimethoprim-sulfamethoxa- 
zole, and chloramphenicol. Similar susceptibil- 
ities were reported from an isolate believed to 
be responsible for acute suppurative otitis.’ The 
infection had started three days after the pa- 
tient had bathed in a river near his rural farm. 

In an association of C. acidovorans with ocu- 
lar disease, Brinser and Torczynski? described a 
small superficial ulcer in the central cornea. 
Comamonas acidovorans was isolated in pure 
culture from the ulcer but not from the conjunc- 
tiva or eyelids. The organism was susceptible to 
polymyxin B, gentamicin sulfate, tetracycline, 
sulfonamide, and colistin sulfate, but it was 
resistant to carbenicillin, ampicillin, cephalo- 
thin, and penicillin. 

Comamonas acidovorans was the only organ- 
ism isolated from the cornea (Case 1), the con- 
junctiva (Case 2), and the eyelids (Case 3) of 
three of our cases. Because the symptoms re- 
solved after the organism was eliminated by 
antibiotic treatment, we believe this organism 
was the etiologic agent of the three respective 
infections. Since additional organisms were in- 





ANTIBIOTIC 

CASE NO. AMIKACIN CEFAZOLIN CEFTAZIDIME CEFOTAXIME CEFOXITIN GENTAMICIN TOBRAMYCIN CHLORAMPHENICOL TETRACYCLINE 
1 Sensitive Resistant — Sensitive Sensitive Resistant Sensitive — — 
2 Resistant Resistant Resistant Resistant Sensitive Resistant Resistant Sensitive Sensitive 
3 Resistant Resistant Resistant Resistant Sensitive Resistant Resistant Sensitive Sensitive 
4 Resistant Resistant Intermediate intermediate Sensitive Sensitive Resistant Resistant Sensitive 
5 Resistant Resistant — Resistant Resistant Resistant Resistant Resistant Resistant 
6 Sensitive Resistant Resistant Resistant Resistant Resistant Resistant Resistant Resistant 








TABLE 


ANTIBIOTIC SUSCEPTIBILITIES OF COMAMONAS ACIDOVORANS ISOLATES 
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volved in the other three patients, the role of C. 
acidovoran in the infections can only be specu- 
lative. It certainly could have had an additive 
effect of irritation along with Acinetobacter on 
the eyelids and conjunctiva in one patient (Case 
4). Comamonas acidovorans may not have had a 
direct effect on the two patients with Acan- 
thamoeba keratitis (Cases 5 and 6), but these 
gram-negative rods may have been indirectly 
involved by acting as a food source for mainte- 
nance of the amoeba in both the distilled water 
and the contact lens solutions (unpublished 
data). 

The susceptibility patterns of our C. 
acidovorans isolates seem to include a more 
prevalent and varied resistance pattern than 
those strains reported previously.** Our iso- 
lates were not all susceptible to any single 
antibiotic, and two isolates (both involving Ac- 
anthamoeba keratitis) were resistant to all anti- 
biotics tested. Our data indicate that cefoxitin 
and perhaps tetracycline would be the most 
effective antibiotics for therapy for this particu- 
lar nonfermenting gram-negative rod. The ami- 
noglycosides that are commonly used for Pseu- 
domonas infections would generally be 
ineffective. | 

Although C. acidovorans is probably of low 
pathogenicity and ocular infection is rare, its 
presence in any type of ocular infection would 
certainly warrant susceptibility testing. Knowl- 
edge of this organism's multiple resistance to 
antibiotics, especially the aminoglycosides, 
would require careful monitoring of the infec- 
tion with diligent patient follow-up. 
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Diode Laser Compared With Argon Laser for 


Trabeculoplasty 


Rosario Brancato, M.D., Roberto Carassa, M.D., and Giuseppe Trabucchi, M.D. 


A randomized prospective study on two 
groups of ten patients compared the efficacy of 
diode laser and argon laser trabeculoplasty. In 
the diode laser group the intraocular pressure 
was 23.0 + 3.97 mm Hg before the treatment, 
20.2 + 4.49 mm Hg at two hours, 16.3 + 3.13 at 
six months, and 16.9 x: 2.80 mm Hg at one year. 
The differences from baseline were statisti- 
cally significant at six months (P = .0001) and 
at one year (P = .0001) but not at two hours. In 
the argon laser group the intraocular pressure 
was 23.4 + 3.6 mm Hg before the treatment, 
22.7 + 4.35 mm Hg at two hours, and 17.6 + 4.53 
mm Hg at six months. One patient had uncon- 
trolled mean high intraocuiar pressure and 
underwent surgery. In the nine patients who 
completed the study the intraocular pressure 
at one year was 16.7 + 3.00 mm Hg. The 
differences from baseline were significant at 
six months (N = 10; P = .0001) and 12 months 
(N = 9; P = .0001) but nct at two hours. 
Differences between the two groups were not 
significant at two hours, six months, and one 
year. Laser trabeculoplasty may be effectively 
with a diode laser. 


Since THE PILOT STUDY by Wise and Witter,’ 
argon laser trabeculoplasty has become an ef- 
fective means for lowering intraocular pressure 
in primary and secondary glaucomas. Argon 
blue-green (488.0 to 514.5 nm) is usually em- 
ployed as the source of laser energy. The effica- 
cy of this treatment has also been investigated 
at different wavelengths such as with the mono- 
chromatic argon laser (514.5 nm)? krypton la- 
ser,^! or Nd:YAG laser. 
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We assessed the efficacy in glaucoma patients 
of laser trabeculoplasty using a new diode la- 
ser, and determined whether there is any differ- 
ence in the results from this laser and those of 
the standard argon laser. 


Material and Methods 


Twenty phakic eyes of 20 patients with pri- 
mary open-angle glaucoma that was not con- 
trolled despite maximum tolerated medical 
therapy were randomly assigned to one of the 
two treatment groups. Informed consent was 
obtained from all patients. 

In Group 1, ten eyes were treated with the 
diode laser. In Group 2 (ten eyes) laser trabecu- 
loplasty was performed with the argon laser. 

All eyes had wide open angles with a visible 
ciliary body band or scleral spur. None of the 
eyes had previously undergone surgical or laser 
treatments. o 

Each patient underwent a complete ophthal- 
mic examination in the two weeks before laser 
trabeculoplasty. The examination included bio- 
microscopy of the anterior segment, goniosco- 
py, fundus examination by indirect ophthal- 
moscopy, and tonometry with the Goldmann 
applanation tonometer. Visual field testing was 
done with automated perimetry. Intraocular 
pressure was measured immediately before and 
two hours after laser trabeculoplasty. 

Laser trabeculoplasty was performed by one 
of us (R.B.). 

Topical anesthesia was administered (benoxi- 
nate hydrochloride 0.496) before a Ritch trabec- 
uloplasty four-mirror lens was placed over the 
eye.’ Treatment consisted of a 0.1-second appli- 
cation of a 100-um (diode laser) or 50-pm 
(argon laser) spot to the junction of the pig- 
mented and nonpigmented trabecular mesh- 
work for 360 degrees in one session. Power was 
set to create a blanching effect or a small van- 
ishing bubble on the treatment site. Each treat- 
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ment consisted of 20 to 25 applications per 
quadrant. 

The study design specified that no changes in 
glaucoma medications were to be made after 
laser trabeculoplasty, to permit accurate assess- 
ment of the influence of the treatment on intra- 
ocular pressure without any possible influence 
from changes in medications. All patients were 
instructed to add topical corticosteroids three 
times a day for five days after the laser proce- 
dure. Six and 12 months after laser trabeculo- 
plasty all patients underwent complete oph- 
thalmic examination (including gonioscopy) by 
one of us (R.C.) who did not know which laser 
had been used for the laser trabeculoplasty. 
When the decision for laser trabeculoplasty was 
made, the intraocular pressure at the last visit 
was taken as the baseline intraocular pressure 
to be compared with the six- and 12-month 
follow-up measurements. Intraocular pressure 
measured immediately before the laser treat- 
ment was recorded as the preoperative intra- 
ocular pressure to be compared with the in- 
traocular pressure two hours after laser 
trabeculoplasty. 

Success was defined as the achievement of an 
intraocular pressure below 2096 of the baseline 
value. 

The actual and percentage changes in intra- 
ocular pressure for each eye were calculated, 
with the means and standard deviations. We 
used Student's paired t-test to compare the 
intraocular pressure follow-up after laser tra- 
beculoplasty with baseline and preoperative 
values. The Mann-Whitney U test was used to 
compare the differences in intraocular pressure 
between the two groups. Correlations between 
different variables were investigated by using 
the Spearman correlation coefficient. For com- 
parison between data we considered P « .05 to 
be statistically significant. For all correlations 
we considered P « .10 to be statistically signifi- 
cant. 


Results 


The ten patients in Group 1 were all white 
(seven men and three women). The mean age 
was 69.7 + 8.63 years. All patients were treated 
with beta-blockers, two with epinephrine, 
three with pilocarpine 396 four times a day, 
seven with pilocarpine 496 four times a day, and 
four with 500 mg a day of carbonic anhydrase 
inhibitors. The ten patients in Group 2 were all 





white (six men and four women). The mean age 
was 71.9 + 8.58 years. All patients were treated 
with beta-blockers, four with epinephrine, two 
with pilocarpine 396 four times a day, eight 
with pilocarpine 496 four times a day, and four 
with carbonic anhydrase inhibitors, 500 mg a 
day. No statistically significant differences were 
found between the groups for gender, race, and 
age. Basic data are shown in Table 1. The 
baseline, six- and 12-month intraocular pres- 
sure for both groups are shown in Figure 1. The 
mean intraocular pressure for both groups at 
different times of the study are shown in Table 
2. Correlation between baseline intraocular 
pressure and the intraocular pressure differ- 
ence at 12 months for both groups is shown in 
Figure 2. 

In Group 1, laser trabeculoplasty was per- 
formed by using a mean energy of 1135 + 66.9 
mW and a mean number of spots of 86.6 + 5.87. 
No significant difference was found between 
the preoperative and two-hour values, but the 
decrease in intraocular pressure from the base- 
line value was highly significant at six months 


TABLE 1 
INTRAOCULAR PRESSURES AFTER DIODE AND 
ARGON LASER TRABECULOPLASTY 


INTRAOCULAR PRESSURE, MM HG 


PATIENT PRE- 2 6 12 ENERGY, 
NO. EYE BASELINE OPERATIVE HRS MO MO MW SPOTS 


Diode Laser Trabeculoplasty 


1 L 30 21 10 21 21 1,200 80 
2 R 22 22 24 16 17 1,200 85 
3 R 18 16 21 15 15 1,100 100 
4 L 21 19 16 17 17 1,100 94 
5 L 27 25 22 17 17 1,200 

6 L 18 18 19 15 16 1,200 85 
7 R 20 18 22 10 12 1,150 K 
8 R 23 22 20 14 14 1,100 85 
9 R 26 24 22 18 20 1,100 84 
10 L 25 25 26 20 20 1,100 85 

Argon Laser Trabeculoplasty 

11 R 25 26 21 19 19 650 84 
12 L 22 18 21 19 16 650 80 
13 L 28 25 19 17 20 650 83 
14 L 19 19 19 17 17 600 92 
15 R 23 22 21 15 15 650 83 
16 R 25 22 27 19 20 650 80 
H L 24 32 32 16 18 750 92 
18 L 16 16 18 10 11 750 80 
19 L 26 22 24 16 14 750 80 
20 L 26 25 25 28 — 650 90 
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(t = 7.49; P = .0001) and at one year (t = 6.97; P 
= ,0001). Significant correlations were found 
between the intraocular pressure difference at 
one year and the baseline intraocular pressure 
(rho = —.7706; P = .0091) and between the 
percent intraocular pressure difference at 12 
months and age (rho = 4.5636; P = .0877). In 
this group the treatment was successful in sev- 
en of the ten patients. 

In Group 2 laser trabeculoplasty was per- 
formed by using a mean energy of 675.0 + 54.0 
mW and a mean number of spots of 71.9 + 8.58. 
Six months after laser trabeculoplasty, one pa- 
tient's pressure was uncontrolled and the pa- 
tient underwent surgery. Thus, there were only 
nine of ten patients at the one-year follow-up. 
No significant difference was found between 
the pretreatment and the two-hour values, but 
the decrease in intraocular pressure from the 
baseline value was significant both at six 
months (t = 4.69; P = .0001) and at 12 months 
(t = 7.05; P = .0001). 

Significant correlation was found between 
the intraocular pressure difference at 12 
months and baseline intraocular pressure (rho 
= —.6482; P = .0575). In this group the treat- 
ment was successful in eight of ten patients. 
Comparing Group 1 with Group 2, no signifi- 
cant differences were found between the base- 
line intraocular pressure and the preoperative, 
two-hour, six-, and 12-month values (only nine 
patients in Group 2). There were no notable 
differences between the intraocular pressure 
differences and the intraocular pressure per- 
cent differences at two hours, six months, and 
one year. 

Between the diode and argon laser factors, a 





significant difference was found for the energy 
(U = 155.0; P = .0002) but not for the number 
of spots used. 

Mild iritis was present in almost all treated 
eyes, whereas intraocular pressure spikes were 
seldom seen in either group and were never 
greater than 5 mm Hg. At all follow-up exami- 
nations, peripheral anterior synechiae were not 
detectable on gonioscopy in either group. 


TABLE 2 
MEAN INTRAOCULAR PRESSURES* FOR DIODE AND 
ARGON LASER TRABECULOPLASTY TREATED EYES 








MANN- 
WHITNEY? 
INTRAOCULAR DIODE ARGON ———— 
PRESSURE LASER LASER U P 
Baseline 23.0::3.97 23.43.60 100 NS 
preoperative 21.03.16 22.7 +4.60 93 NS 
2 hrs 20.24.49 22.7 +4.35 97 NS 
6 mo 16.3x3.13 17.64.53 96.5 NS 
12 mo 16.9:2.85 16.7+3.00 89 NS 
2 hrs — 
pretreatment —0.8::4.57 0.03.00 100.5 NS 
(Percent change {-2.5+7.30%)  (+1.3+14.8) 
6 mo ~ 
baseline (-6.7+2.83%) (-5.8+3.91%) 99.5 NS 


(Percent change)! (—28.7+11.00%) (~28.7+15.3%) 


12 mo ~ 
baseline —6.10«2.77 —8.44::2.74 


(Percent change {--25.9+10.1%) (-27.5+9.87%) 


103.0 NS 


*Mean + SD, mm Hg. 

'NS indicates not significant. 

‘Calculated as (2 hrs ~ preoperative x 100/preoperative. 
‘Calculated as (6 mo — baseline) x 100/baseline. 
‘Calculated as (12 mo — baseline) x 100/baseline. 
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The only major complication was an angle 
hemorrhage in one eye treated with the diode 
laser. 


Discussion 


Laser trabeculoplasty is an effective tech- 
nique for lowering intraocular pressure in ocu- 
lar hypertensives and in glaucoma. The proce- 
dure is usually performed by using a blue-green 
argon laser (488 to 514 nm) although mono- 
chromatic green argon laser (514 nm), krypton 
laser (647 nm), or Nd:YAG laser (1,064 nm) in 
thermal mode (free-running) have all proved to 
be effective. 

Recently a diode infrared-emitting laser (810 
nm) was introduced in ophthalmology.’ Com- 
pared to the conventional laser systems cur- 
rently used its advantages include compact 
size, standard voltage requirement, long opera- 
ting life with low-cost maintenance, a simple 
air cooling system, and low cost. 

We assessed the efficacy of laser trabeculo- 
plasty on glaucoma patients with phakic eyes 
by using this new laser source and compared it 
with the efficacy of treatment with the blue- 
green argon laser. 

The mechanism by which laser trabeculo- 
plasty lowers intraocular pressure has not been 
clearly determined. The primary mechanism, 
proposed by Wise and Witter,’ Brancato and 
associates," and Rodrigues, Spaeth, and Do- 
nohoo,’ is heat-induced collagen modification 
of the trabecular meshwork, which causes 
shrinkage of the lamellae and widening of the 
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Fig. 2 (Brancato, Carassa, and 
Trabucchi) Correlation between 
baseline intraocular pressure and 
intraocular pressure difference at 
12 months for both groups. 





40 


intertrabecular spaces. Alternatively, since la- 
ser trabeculoplasty can remove trabecular cells, 
it may also stimulate cell division and renewal 
of the extracellular matrix with a resulting 
rejuvenation of the trabecular structure and 
consequent enhancement of aqueous out- 
flow. Both theories depend on the absorp- 
tion of laser energy by the melanin pigments 
contained in the trabecular meshwork with re- 
sulting thermal coagulation.” Although the ab- 
sorption curve for melanin is maximum for 
wavelengths between 400 and 700 nm, the 
infrared diode laser emitting at 810 nm has a 
demonstrated photocoagulative effect on the 
chorioretina by using higher energies. His- 
tologic studies on the effect of photocoagula- 
tion on the trabecular meshwork show that the 
appearance of diode and argon laser burns is 
similar, although the lesions from the diode 
laser are deeper." We found that the diode laser 
lowered intraocular pressure when it was used 
to perform laser trabeculoplasty in phakic eyes 
with primary open-angle glaucoma both at six 
and at 12 months and that this effect was 
similar to that of a bichromatic argon laser. 
Defining success as the achievement of an intra- 
ocular pressure below 2096 of the baseline val- 
ue, the treatment was successful at one year in 
seven of the ten patients in Group 1, and in 
eight of the ten patients in Group 2. The mean 
percent intraocular pressure reduction from 
baseline was 25.9% in Group 1 and 27.5% in 
Group 2. These findings are consistent with 
those in laser trabeculoplasty with convention- 
al ionized gas lasers, reported in other stud- 
ies." McHugh and associates? performed 
diode laser trabeculoplasty on 20 eyes of 13 
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patients, by using 180-degree burns with the 
Ritch lens or with the Goldmann three-mirror 
lens. Four eyes were subsequently treated in the 
remaining 180 degrees. The mean follow-up 
was eight months, and no randomized compari- 
son with argon laser trabeculoplasty was car- 
ried out. Six months after the treatment the 
mean ocular hypotensive effect was 9.55 mm 
Hg, which corresponded to a 32% mean intra- 
ocular pressure reduction from baseline. These 
results are consistent with our finding of 28.7% 
lowering at six months. J. S. Schuman and 
associates (unpublished data) treated seven pa- 
tients with diode laser trabeculoplasty and five 
with argon laser trabeculoplasty. The mean 
follow-up was one month and the intraocular 
pressure reduction was 5.8 and 6.0 mm Hg in 
the diode-treated and argon-treated groups, 
respectively. No significant differences be- 
tween the two groups were found. 

Previous studies reported positive correla- 
tions between the intraocular pressure decrease 
and the baseline value and between this de- 
crease and age." A significant correlation was 
found in each group between the intraocular 
pressure decrease at 12 months and the base- 
line intraocular pressure. Significant correla- 
tion between the percent intraocular pressure 
difference at 12 months and age was found in 
Group 1 but not in Group 2. A possible explana- 
tion may be the small sampie size and the 
limited spread of the values. 

The main differences between the diode and 
argon treatment concern the power setting and 
the spot size. Although both treatments were 
done with the Ritch lens, the mean power 
settings for diode laser trabeculoplasty and for 
argon laser trabeculoplasty were 1,135 mW and 
675 mW, respectively. This difference could be 
related to the different photocoagulative effect 
of the two wavelengths on the treatment site: 
the diode laser causes deeper lesions than the 
argon laser. Thus, in order to reach the same 
visible blanching effect, the diode laser requires 
more power than the argon laser. Since the 
maximum power output in the diode laser is 
1,200 mW, in no patient was bubble formation 
visible. 

The second difference between the two treat- 
ments is the spot size. Laser trabeculoplasty 
protocols suggest a 50-j.m size but the diode 
laser's minimum available spot size is 100 wm. 
This difference does not appear to influence the 
outcome of treatment, perhaps because a given 
spot size with any laser produces a wide range 
of lesion diameters, depending on the laser 


used and on the focus.” Moreover, by using the 
Ritch lens the spot size was theoretically re- 
duced 30% in both groups.* 

The most serious complication of laser tra- 
beculoplasty? is postoperative intraocular pres- 
sure increase, which, although common is mild 
and of short duration.” "In our study the maxi- 
mum intraocular pressure increase two hours 
after treatment was 5 mm Hg in both groups 
and the difference between the preoperative 
and the two-hour intraocular pressure was nev- 
er significant. This finding is consistent with 
that of other studies in which intraocular pres- 
sure spikes were seldom reported when laser 
trabeculoplasty was performed anteriorly.” A 
frequent complication found in both groups 
was mild iritis, which is easily controlled with 
topical corticosteroids. 

Peripheral anterior synechiae have been re- 
ported as a complication of laser trabeculo- 
plasty, which occurs in 1096 to 5096 of all cases. 
In our study no peripheral anterior synechiae 
were found in either group during follow-up. 
This may be because of the anterior treat- 
ment" and the selection of patients, all of 
whom had wide open angles. 

The only difference between the complica- 
tions in the two groups was an angle hemor- 
rhage reported in one eye during treatment 
with the diode laser. This hemorrhage was 
probably caused by an accidental lesion to an 
angle vessel not clearly seen during the proce- 
dure. The low visibility through the laser hole 
of the delivery system’ was one of the main 
problems reported by the operator. The angle 
structures were often not clearly visible and it 
was difficult to detect the photocoagulative ef- 
fect on the trabecular meshwork. Moreover, the 
delivery system (attached to the tonometer 
stand of the slit lamp) sometimes came into 
contact with the chin rest, which makes it 
difficult to focus the eye. Adaptations to the 
design of the instrument will surely overcome 
these problems. 
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Evaluation of Once-Daily Levobunolol 0.25% and Timolol 


0.25% Therapy for Increased Intraocular Pressure 
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Tom Mundorf, M.D., Aron Rose, M.D., Jack Stoecker, B.S., 
Elaine Kelley, B.S., and John Lue, M.S. 


In a three-month, double-masked, random- 
ized clinical trial, we evaluated the once-daily 
ocular hypotensive efficacy of 0.25% levo- 
bunolol and 0.25% timolol in 80 patients with 
open-angle glaucoma or ocular hypertension. 
Thirty-seven of the 39 patients (95%) in the 
0.25% levobunolol group and 35 of the 41 
patients (85%) in the 0.25% timolol group suc- 
cessfully completed the three-month study 
period. The overall mean decrease in intraoc- 
ular pressure was 5.3 mm Hg (22%) in the 
0.25% levobunolol group and 5.4 mm Hg (22%) 
in the 0.25% timolol group. This difference 
was not statistically significant. In both treat- 
ment groups, effects on mean heart rate and 
blood pressure were minimal. The data sug- 
gest that levobunolol 0.25% and timolol 0.25%, 
administered once dally, are equally effective 
in the treatment of open-angle glaucoma and 
ocular hypertension. 


Two major AREAS OF CONCERN in glaucoma 
treatment with beta-blockers are systemic safe- 
ty and compliance. A twice-daily regimen of 
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0.596 timolol or levobunolol is the recommend- 
ed maximum dosage schedule for topical beta- 
blocker use in the treatment of glaucoma. Re- 
ducing the concentration or frequency of the 
dosage of topical beta-blockers is desirable, 
given the possibility of reducing systemic side 
effects. Additionally, a once-daily regimen 
might lead to better patient compliance and 
thus to a more effective overall treatment. Pre- 
vious studies support the efficacy of once-daily 
administration of 0.5% levobunolol and 0.5% 
timolol for the control of increased intraocular 
pressure.'? Lower concentrations of both drugs 
(0.25%) have also been effective when adminis- 
tered on a twice-daily basis.‘ In an open-label 
noncomparative study, the intraocular pressure 
of 21 of 29 (72%) of patients enrolled was 
adequately controlled with 0.25% levobunolol 
once daily, with an average intraocular pres- 
sure reduction of 24% from an unmedicated 
baseline value of 26.2 mm Hg. For these rea- 
sons, we evaluated 0.2596 levobunolol and 
0.2596 timolol in a well-controlled study to 
determine if these lower concentrations would 
be effective in controlling intraocular pressure 
when administered on a once-daily basis. 


Patients and Methods 


We conducted a multicenter, randomized, 
double-masked, parallel clinical trial of three 
months' duration. Patients with chronic open- 
angle glaucoma or ocular hypertension with 
unmedicated intraocular pressure measure- 
ments ranging from 22 to 32 mm Hg were 
selected from the clinic population available to 
the investigators. Those excluded from study 
participation included the following: patients 
whose increased intraocular pressure was not 
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controlled by single-drug therapy; women who 
were of childbearing potential, were pregnant, 
or were nursing mothers; and patients with 
cardiovascular or pulmonary contraindications 
to beta-blocker usage. Patients receiving ocular 
hypotensive therapy before the initiation of the 
study underwent a washout period of two 
weeks if they had been taking beta-adrenergic 
antagonists or adrenergic agonists or four days 
if they had been taking miotics or carbonic 
anhydrase inhibitors. Before study entry, pa- 
tients provided written informed consent. 

At the prestudy examination, intraocular 
pressure, visual acuity, heart rate, and blood 
pressure were measured, and biomicroscopic, 
ophthalmoscopic, and visual field (automated 
static) examinations were performed. At the 
baseline (postwashout) examination, intraocu- 
lar pressure, visual acuity, heart rate, and blood 
pressure were measured, and a biomicroscopic 
examination was performed. After the baseline 
examination, patients received a bottle of 
masked medication, either 0.2596 levobunolol 
or 0.2596 timolol, and were instructed to instill 
their medication once daily between the hours 
of 7:00 a.m. and 9:00 a.m. for a three-month 
period. 

Patients returned for follow-up examinations 
at two weeks, and at one, two, and three 
months. Follow-up visits were scheduled in the 
morning and performed before drug instilla- 
tion. Thus, each patient was examined approxi- 
mately 24 hours after receiving medication. 

In the statistical analysis of the data, we 
averaged the intraocular pressure values of 
both eyes when the intraocular pressure of each 
was at least 22 mm Hg; otherwise, we analyzed 
only the eye with a baseline value of at least 22 
mm Hg. We used a two-way analysis of vari- 
ance, including drug and investigator main ef- 
fects and drug-by-investigator interaction, to 
compare treatments for intraocular pressure at 
baseline and mean changes from baseline in 
intraocular pressure, heart rate, and systolic 
and diastolic blood pressure. We used a repeat- 
ed measures analysis of variance model to com- 
pare overall mean changes in intraocular pres- 
sure. Overall mean changes were based on least 
squares means of the repeated measures analy- 
sis of variance. The overall means were adjust- 
ed for investigator, drug, week, and the interac- 
tion effects ofthe main effects. For all statistical 
analyses, a P value of .05 or less was considered 
statistically significant. 


Results 


emn e nt rtim 


Eighty patients with ocular hypertension or 
chronic open-angle glaucoma were included in 
the study analysis: 39 patients were treated 
once daily with levobunolol 0.2596 and 41 pa- 
tients were treated once daily with timolol 
0.2596 (Table 1). Ten additional patients were 
excluded from the statistical analysis for rea- 
sons unrelated to the study medication. 

Mean age was significantly greater in the 
timolol treatment group than in the levo- 
bunolol treatment group (P = .01). There was a 
significantly higher proportion of black pa- 
tients in the levobunolol treatment group than 
in the timolol treatment group (P = .045). 
Analysis of covariance was performed because 
of these observed differences. No relationship 
was found between mean age and mean intra- 
ocular pressure reduction or between race and 
mean intraocular pressure reduction. No signif- 
icant differences were seen between the treat- 
ment groups with respect to the number of 


TABLE 1 
PATIENT DEMOGRAPHICS 


0.25% LEVOBUNOLOL 0.25% TIMOLOL 
(N = 39) (N = 41} 
Age (yrs) 
Mean «+ S.D. 59.4 + 13.4 65.6 9.72 
Range 25-81 39-85 
Race 
White 27 36 
Black 11 5 
Asian 1 g 
Gender 
Male 18 18 
Female 21 23 
Iris color* 
Light 19 22 
Dark 19 19 
Not recorded 1 9 
Diagnosis 
Bilateral open- 
angle glaucoma 21 26 
Bilateral ocular 
hypertension 12 10 
Open-angle glau- 
coma in one 
eye and ocular 
hypertension in 
the other 5 5 





*Light irides = blue, green, or hazel; dark irides = brown. 
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patients receiving glaucoma medication before 
study entry. 

Thirty-seven of the 39 patients (95%) in the 
0.25% levobunolol group and 35 of the 41 
patients (8596) in the 0.25% timolol group suc- 
cessfully completed the three-month study. 
One of the 39 patients (3%) in the 0.25% 
levobunolol group and three of the 41 patients 
(796) in the 0.25% timolol group were eliminat- 
ed from the study because of inadequately con- 
trolled intraocular pressure. Two patients, both 
in the 0.25% timolol group, were eliminated 
from the study because of adverse reactions, 
including headaches, general listlessness, and 
shortness of breath upon exertion in one pa- 
tient and only shortness of breath upon exer- 
tion in the other patient. Two additional pa- 
tients, one in each of the treatment groups, 
were discontinued because of their inability to 
meet the study schedule. All eight subjects who 
did not complete the study were included in the 
analysis up to the point of their departure from 
the study. | 

Mean intraocular pressure values at baseline 
(24.7 mm Hg in the 0.25% levobunolol group 
and 25.1 mm Hg in the 0.25% timolol group) 
were not significantly different between the 
treatment groups (Fig. 1, Table 2). At follow-up 
visits, statistically significant mean decreases 
ranged from 4.7 to 5.8 mm Hg in the 0.25% 
levobunolol group and from 5.4 to 6.6 mm Hg 
in the 0.2596 timolol group. Overall mean intra- 
ocular pressure decreases (least-squares means 
from repeated measures analysis) for the three- 
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Fig. 1 (Silverstone and associates). Mean intraocu- 
lar pressure (IOP) of patients with open-angle glau- 
coma or ocular hypertension during three-month 
treatment with once-daily levobunolol or once-daily 
timolol. 





TABLE 2 
MEAN CHANGES FROM BASELINE OF INTRAOCULAR 
PRESSURE (MM HG*) 


0.25% LEVOBUNOLOL 0.25% TIMOLOL 


STUDY PERIOD 


(RANGE) NO. MEAN + S.D. (RANGE) No.t MEAN x S.D. (RANGE) 
Day O (baseline) 39 24.7 + 2.3 41 25.1 + 2.9 
(22-30) (22-32) 
Week 2 33 ~4.7+ 2.8 32 ~§4+ 3.3 
(-12-2.5) (—17.5-3) 
Week 4 32 -5222+30 30 -54434 
(—11.5-0.5) (~13.5~0.5) 
Week 8 30 ~5.8 + 2.5 31 -5.4+ 3.6 
(~ 11-0) {~ 17-1) 
Week 12 35 -5.4+ 2.0 35 ~66+ 3.0 
(-10~-2) (—18.5-1.5) 
Overall mean | 
change -5.3 -5.4 


*intraocular pressure decreased significantly from baseline in 
both treatment groups at each follow-up visit. There was no 
statistically significant difference between the groups at any visit 
(P > .05) or overall mean (P = .880). There was no significant 
treatment site interaction throughout the study period. 
tChanges in number of patients at each visit were because of 
subject withdrawal from the study and missed or late follow-up 
visits. 


month period were 5.3 mm Hg in the 0.25% 
levobunolol group and 5.4 mm Hg in the 0.2596 
timolol group. There were no significant differ- 
ences between the treatment groups at any of 
the follow-up visits or for the overall mean 
decrease. The statistical power to detect a 2-mm 
Hg, between-group difference in overall mean 
values was approximately 8796. 

Mean heart rate decreased slightly in both 
treatment groups (Fig. 2). Significant decreases 
from baseline in mean heart rate were observed 
in the 0.2596 levobunolol group at Weeks 4 and 
12 and in the 0.2596 timolol group at Week 12. 
There were no significant differences with re- 
gard to mean heart rate between the treatment 
groups at any follow-up visit (P > .05) or for the 
overall mean change (P — .343). 

Mean systolic blood pressure decreased 
slightly in both treatment groups; however, 
these decreases were not statistically signifi- 
cant. Overall mean diastolic blood pressure 
decreased slightly in the 0.2596 timolol group 
and increased slightly in the 0.2596 levobunolol 
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Fig. 2 (Silverstone and associates). Mean heart rate 
of patients with open-angle glaucoma or ocular hy- 
pertension during three-month treatment with once- 
daily levobunolol or once-daily timolol. 


group. These differences in mean changes were 
not significant. A significant within-group de- 
crease was observed in the 0.2596 timolol group 
at Week 2. There were no significant within- 
group changes from baseline observed in the 
0.2596 levobunolol group. 


Discussion 


Twice-daily instillation of topical beta- 
blockers is frequently used in the treatment of 
open-angle glaucoma or ocular hypertension. 
Recently, however, it has been demonstrated 
that topically applied beta-blocking agents may 
exert their influence on intraocular pressure for 
a longer period of time than was once 
thought.'* Additionally, several studies have 
shown that both timolol and levobunolol are 
effective in a large percentage of the population 
tested when administered on a once-daily ba- 
sis. ??.!? 

In our study, which directly compared once- 
daily administration of 0.25% timolol and 
0.2596 levobunolol, we found that there was 
virtually no difference between the treatment 
groups with regard to mean intraocular pres- 
sure decreases or the percentage of patients 
with controlled intraocular pressure. Overall 
percentage reductions in intraocular pressure 
(22% for each of the two treatment groups) 
were similar to those seen in a previous study 
that evaluated once-daily administration of 
0.596 levobunolol (2396 reduction) and 0.596 
timolol (26% reduction), which suggests a simi- 


lar efficacy profile between the 0.5% and 0.25% 
concentrations of these two topical beta- 
blockers.’ In another study, levobunolol 0.5% 
instilled once daily was compared with levo- 
bunolol 0.5% instilled twice daily.” This study 
disclosed no significant difference in mean in- 
traocular pressure reduction between treat- 
ment groups at any follow-up visit or with 
respect to the overall mean, which suggests that 
there is similar efficacy between once-daily and 
twice-daily regimens of levobunolol. These 
data indicate that once-daily treatment with 
topical levobunolol 0.25% or timolol 0.25% is 
effective in controlling intraocular pressure in 
open-angle glaucoma or ocular hypertension 
and may be comparable to once-daily or even 
twice-daily treatment with the 0.5% concentra- 
tions of levobunolol or timolol. 

Systemic safety between the two treatment 
groups was similar. There were no significant 
differences between the groups with respect to 
mean heart rate or systolic or diastolic blood 
pressure at any follow-up visit or with regard to 
the overall mean. Mean changes in blood pres- 
sure from baseline did not reach the level of 
significance in either treatment group, whereas 
mean heart rate decreased significantly in the 
0.2596 levobunolol group at Weeks 4 and 12 and 
in the 0.2596 timolol group at Week 12. 

We conclude that once-daily administration 
of 0.2596 levobunolol and 0.2596 timolol are 
equivalent with respect to ocular hypotensive 
efficacy and systemic and ocular safety in this 
population of patients with mild to moderately 
increased intraocular pressure. Our results sug- 
gest that once-daily administration of either 
0.2596 levobunolol or 0.25% timolol is an effec- 
tive therapy in controlling increased intraocu- 
lar pressure. The percentage reduction in intra- 
ocular pressure was similar to that seen in 
previous studies of once-daily administration 
with the 0.596 concentration of levobunolol or 
timolol as well as twice-daily treatment with 
the 0.2596 concentration of these agents. 
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OPHTHALMIC MINIATURE 

The qualities of hand which are combined in an accomplished eye- 
operator may be summed up under the following heads, each of which will 
demand a brief separate consideration:— 

1. A high development of what is called by physiologists ‘‘muscular 
sense" —the faculty by which we feel and estimate the degree of force we 
are exerting, either in pressure or traction. 

2. The power of uniting the two hands in consentaneous movement, and 
of directing the intelligence to them simultaneously; so that they may work 
smoothly and harmoniously together as a single organ for the attainment of 
a common object, and may both at once be equally under the control and 


governance of the will. 


3. The power to employ the left hand, indifferently with the right, for the 
guidance and use cf cutting or other instruments. 


4. Steadiness 


Robert Brudenell Carter, A Practical Treatise on Disease of the Eye 


London, Macmillan, 1875, p. 150 








Human Papillomavirus Type 16 DNA in Ocular and 


Cervical Swabs of Women With Genital Tract Condylomata 





Jan M. McDonnell, M.D., David Wagner, M.D., Siu T. Ng, M.D., 
Gerald Bernstein, M.D., and Yan Yu Sun, M.D. 


Human papillomavirus type 16 is associated 
with dysplasias and carcinomas of the con- 
junctiva and of the uterine cervix. To explore 
the relationship between cervical and ocular 
human papillomavirus infection, we exam- 
ined DNA from bilateral limbal swabs and 
cervical swabs from 17 women (age range, 17 
to 46 years; median, 31.7 years) with biopsy- 
proven human papillomavirus-related cervi- 
cal dysplasia who had a normal ocular surface. 
Using polymerase chain reaction, we identi- 
fied human papillomavirus 16 DNA in one or 
both eyes of 13 (76.5%) patients, six (46.2%) of 
whom had demonstrable human papillomavi- 
rus 16 DNA in cervical swabs as well. It thus 
appears that human papillomavirus 16 is pres- 
ent in the conjunctivae of some patients with 
human papillomavirus-related genital warts 
who have no ocular manifestations of infec- 
tion. Although autoinoculation of conjunctiva 
may be the source of some ocular human 
papillomavirus, data suggest that other modes 
of transmission to the eye also exist. Addi- 
tional study of the epidemiologic character- 
istics of ocular human papillomavirus, a 
widely prevalent virus known to be associated 
with dysplasias/atypias and cancer, is war- 
ranted. 


Homan parittomaviruses are responsible for 
an epidemic of sexually transmitted disease in 
the United States, with an estimated 12 million 
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people currently being treated for anogenital 
lesions and millions more with inapparent or 
quiescent infection.’ Approximately 750,000 
human papillomavirus-related genital tract le- 
sions are diagnosed each year. Over 50 distinct 
strains of human papillomavirus have been 
identified, some of which, particularly types 
16 and 18, have been implicated in the develop- 
ment of several carcinomas in humans, includ- 
ing those in the uterine cervix, anogenital re- 
gion, upper respiratory tract, and skin.” 

Human papillomavirus DNA from types 6 
and 11, commonly associated with respiratory 
papillomatosis and benign anogenital condylo- 
mata, are also present in conjunctival papillo- 
mas,?? which indicates an association between 
human papillomavirus and ocular lesions. Hu- 
man papillomavirus type 16 DNA has recently 
been identified in squamous dysplasias and 
carcinomas of the conjunctiva and cornea’ and 
of the eyelid,* and other conjunctival dysplasias 
have been shown to contain DNA from both 
human papillomavirus 16 and 18.° Although 
transmission of human papillomavirus to the 
cervix and anogenital region is through inti- 
mate contact,’ it is not clear how the infection 
reaches the conjunctiva. Some sexually trans- 
mitted diseases, such as chlamydia, can be 
transmitted to the eye through hand-eye con- 
tact." We attempted to determine whether or 
not such a mode of transmission might be 
possible for human papillomavirus and specifi- 
cally whether individuals with human papillo- 
mavirus-related cervical infection and lesions 
might also have asymptomatic ocular human 
papillomavirus infection. 





Patients and Methods 


We studied 17 patients who were examined at 
the Outpatient Gynecology Clinic at Los Ange- 
les County /University of Southern California 
Medical Center for clinically evident cervical 
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lesions, presumed to be of human papillomavi- 
rus origin, or biopsy-proven condylomata. Pa- 
tients were examined for the study when they 
came to the clinic for examination after treat- 
ment of the cervical lesions. 

After obtaining informed consent, a slit-lamp 
examination of the anterior segment was per- 
formed on each patient. Limbal swabs were 
then performed after a drop of topical anesthet- 
ic was applied. A sterile cotton swab was gently 
passed over the inferior corneoscleral limbus 
and inferior fornix of each eye and immediately 
placed in sterile, cell-free virus transport medi- 
um. Samples from each eye were obtained with 
separate cotton swabs and placed in separate 
vials. 

Cervical swabs of cervical lesions were per- 
formed. After placement of an unlubricated 
speculum, a sterile cotton swab was passed 
gently across the endocervix and exocervix and 
then immediately placed in sterile, cell-free 
virus transport medium. Vials were stored at 4 
C until DNA analysis. 

Polymerase chain reaction was performed as 
described previously.’ Briefly, the contents of 
each vial were boiled to extract DNA. An ali- 
quot was added to individual microcentrifuge 
tubes already containing 100 pmol/l! of each 
deoxyribonucleotide, 10 mmol of Tris buffer 
(pH 8.3), 50 pmol/l of potassium chloride, 1.5 


TABLE 1 
HUMAN PAPILLOMAVIRUS 16 DNA IN SWABS OF 
LIMBUS AND CERVIX 


*H equals Hispanic; B equals Black. 


1, 20, H Absent Present Absent 
2, 46, H Absent Absent Absent 
3, 36, H Present Present Absent 
4, 23, H Present Present Present 
5, 27, H Present Absent Absent 
6, 31, H Absent Absent Absent 
7, 28, H Present Absent Present 
8, 39, H Absent Present Present 
9, 23, B Present Absent Absent 
10, 17, H Present Present Absent 
11, 29, H Present Absent Absent 
12, 31, H Present Absent Present 
13, 39, H Absent Present Absent 
14, 43, H Present Absent Absent 
15, 40, H Absent Absent Absent 
16, 35, H Present Present Present 
17, 29, H Absent Absent Absent 
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pmol/l of magnesium chloride, and 5 wg per 
tube of gelatin as stabilizer. Each reaction mix- 
ture contained a pair of oligonucleotide primers 
specific for human papillomavirus type 16 or 
18," at a concentration of 1 pmol/l, and two 
units of AmpliTaq DNA polymerase (Perkin 
Elmer Cetus, Emeryville, California). The reac- 
tion mixture was overlaid with an equal volume 
of mineral oil. Temperature cycling consisted of 
denaturation at 94 C, annealing of oligonucleo- 
tides at 50 C for two minutes, and primer 
extension at 72 C for one minute. Twenty-five 
cycles were carried out for human papillomavi- 
rus 16; 30 cycles were done for human papillo- 
mavirus 18. Aliquots of the aqueous phase were 
analyzed by dot blot hybridization. 

For hybridization of amplified DNA, 5 wl of 
aqueous phase product was mixed with 250 pl 
of a denaturation solution consisting of 0.4 N 
sodium hydroxide and 25 mmol of ethylenedia- 
minetetraacetic acid. The mixture was applied 
to nylon-filter membranes (Oncor, Gaithers- 
burg, Maryland) with a dot blot apparatus 
(Oncor). Samples were washed, and the DNA 
was fixed by baking at 80 C under 16 cm of 
water vacuum for two hours. Hybridization 
with “P-labeled probes specific for human pap- 
illomavirus type 16 or 18 was performed as 
described previously." 

Positive controls included commercially 
available whole-genome DNA from human 
papillomavirus types 16 and 18 (Oncor) and 
conjunctival tissue samples known to be posi- 
tive for human papillomavirus DNA.’ Negative 
controls included paraffin sections from a con- 
junctival melanoma and three samples of ligne- 
ous conjunctivitis, processed as described pre- 
viously.’ Additional negative controls included 
two vials run through the polymerase chain 
reaction, dot blot, and hybridization that con- 
tained all elements except target DNA or Taq 
polymerase, respectively, and in which these 
elements were replaced with an equal volume 
of distilled water. 


Results 


Swabs were obtained from the right eye, left 
eye, and cervix from 17 women who ranged in 
age from 17 to 46 years, with a median age of 
31.7 years. Sixteen (94.1%) were Hispanic, and 
one (5.996) was black. The duration of medical- 
ly documented cervical lesions ranged from 
one month to ten years with a median duration 
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of 21.6 months. All patients had abnormal 
results of Papanicolaou smears suggestive of 
human papillomavirus infection or condyloma. 
None of these women had a history of ocular 
problems. 

Ocular examination disclosed no abnormali- 
ties in any of the 17 women. Culposcopic exam- 
ination with biopsies of cervix or endocervix 
confirmed the presence of condyloma in 16 
(94.1%) patients. The single patient without 
condylomata had cervical intraepithelial neo- 
plasia grade II (cervical intraepithelial neopla- 
sia IlI)/carcinoma in situ (full-thickness epithe- 
lial atypia) on examination of tissue from the 
endocervical canal. 

DNA from human papillomavirus 16 was 
identified in ocular specimens from 13 (76.596) 
of the 17 patients (Table 1). In six (35.396) 
patients, human papillomavirus 16 DNA was 
detected in only the right eye, and three 
(17.696) patients had DNA present in only the 
left eye. Four (23.596) patients had human pap- 
illomavirus 16 DNA present bilaterally (Figures 
1 and 2). 

Six (35.3%) patients had cervical swabs posi- 
tive for human papillomavirus 16 DNA. Three 
of these had human papillomavirus DNA pres- 
ent also in both eyes, two had human papillo- 
mavirus DNA in only the right eye, and the 
sixth was strongly positive for human papillo- 
mavirus in the left eye only. Every patient in 
whom human papillomavirus was identified in 
the cervix had human papillomavirus- positive 
conjunctivae, but seven (53.896) of the patients 
with human papillomavirus 16-positive con- 
junctivae did not have human papillomavirus 
16 DNA in their cervical swabs. 

Human papillomavirus 18 DNA was present 
in the right eye of one (9.196) patient, who also 
had human papillomavirus 16 DNA bilaterally 
but whose cervix was negative for human papil- 
lomavirus 16. Human papillomavirus 18 was 
present in the cervix of another patient with 
human papillomavirus 16-positive conjuncti- 
vae and cervix (Table 2). All other samples 
tested were negative for human papillomavirus 
18 DNA. 

Controls of human papillomavirus 16 or 18 
DNA were positive when reacted with type 16 
and 18 primers and probes, respectively. Speci- 
mens of conjunctival melanoma and ligneous 
conjunctivitis were negative for human papillo- 
mavirus types 16 and 18 DNA, as were reac- 
tions run without target DNA and reactions 
containing type 16 or 18 whole-genome DNA 
but no Taq. 


Papillomavirus Type 16 and Conjunctiva 63 





Fig. 1 (McDonnell and associates). Dot blots of 
polymerase chain reaction product, using human 
papillomavirus 16 primers, hybridized to “P-labeled 
human papillomavirus 16 probe. Data from two pa- 
tients are illustrated as follows: Case 8 (F1 to H1), 
right eye is negative (F1), left eye and cervix are 
positive (G1 and H1, respectively). Case 11 (D2 to 
F2), right eye is positive (D2), left eye and cervix are 
negative. Additional samples represent controls: Al, 
human papillomavirus 16 DNA 0.5 ng; B1 to E1, 
positive tissue controls; A2, no DNA; C2, human 
papillomavirus 16 DNA 0.5 ng; G2, human papillo- 
mavirus 16 DNA 0.001 ng; H2, human papillomavi- 
rus 16 DNA, no Taq. Exposure time was 22 hours. 


Discussion 


We identified human papillomavirus type 16 
or 18 DNA in ocular swabs from 13 (76.596) of 
17 women with clinically evident, biopsy-prov- 
en, human papillomavirus-related genital tract 
condylomata or dysplasia. In six (46.296) of 
these 13 women, the same human papillomavi- 
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Fig. 2 (McDonnell and associates). Dot blots of 
polymerase chain reaction product; data from three 
additional patients. A composite was made from 
different parts of a larger membrane to illustrate the 
results of duplicate polymerase chain reactions on 
two of the patients. Case 5 (A1 to C1, A3 to C3) has 
positive right eye on two different polymerase chain 
reactions (A1, A3), and left eye and cervix are nega- 
tive (B1, C1; B3, C3). Case 2 had no identifiable 
human papillomavirus 16 DNA in any of the three 
swabs on two separate polymerase chain reactions 
(D1 to F1, A2 to C2). Case 7 had positive swabs of the 
right eye and cervix (D2 and F2, respectively), but the 
left eye was negative (E2). D3, human papillomavirus 
16 DNA; E3, no DNA. 


rus type was present in cervical swabs. None of 
the patients had any evidence of ocular disease 
on slit-lamp examination of the anterior seg- 
ment. These findings suggest several novel con- 
cepts regarding the possible role of human 
papillomavirus in ocular surface neoplasia and 
raise many more questions. 

Human papillomavirus can exist without 
gross evidence of disease in the anogenital 
tract. Using polymerase chain reaction, filter in 
situ hybridization, or Southern blotting, Mel- 
chers and associates” found a 5% to 12% inci- 
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dence of DNA from several types of human 
papillomavirus in cervical samples from wom- 
en with no overt cervical abnormalities; the 
types most frequently identified were 6, 11, 16, 
and 18, human papillomavirus types previously 
shown also to be associated with ocular le- 
sions.** We reported DNA from human papillo- 
mavirus 16 in uninvolved and involved eyes of 
a patient with unilateral conjunctival epithelial 
dysplasia or carcinoma,’ (and unpublished 
data) which establishes that human papilloma- 
virus can similarly exist in the conjunctiva in 
the absence of an overt lesion. We have now 
demonstrated human papillomavirus 16 or 18 
DNA in the apparently uninvolved conjuncti- 
vae of women with genital tract lesions pre- 
sumed to be of human papillomavirus origin. 

Human papillomavirus DNA appears to exist 
in only one eye in some of the women we 
studied. Additionally, slightly over one half of 
the patients with unilateral or bilateral con- 
junctival human papillomavirus 16 had no de- 
monstrable human papillomavirus 16 DNA on 
cervical swabs, even though cervical lesions 
were present both clinically and on biopsy of 
the cervix (Table 1). A variety of human papil- 
lomavirus types are associated with cervical 
lesions,* and it is not unusual for a patient to 
have simultaneous infections with more than 
one human papillomavirus type in the genital 
tract alone.” Recurrent condyloma may be as- 
sociated with a human papillomavirus type 
different than that of an earlier lesion, which 
indicates that the human papillomavirus com- 
plement detectable in a given patient may vary 
over time, perhaps representing new infec- 
tions. [n a recent report, human papillomavi- 
rus 16 and 18 were both identified in two of five 
conjunctival epithelial tumors, and in our 
study there were two patients who had both 
human papillomavirus 16 and 18 in the same 
conjunctival swab. It thus appears that several 
different human papillomavirus types may in- 
fect the same individual at one or more body 
sites, and although one type is present in the 
genital tract, another type may infect the con- 
junctiva. We did not test for human papilloma- 
virus 6, 11, 31, or 33, or for other types associat- 
ed with clinically evident anogenital lesions.’ 
Cervical condylomata and dysplasia are almost 
uniformly associated with human papillomavi- 
rus, and our negative results for human papillo- 
mavirus 16 in some patients suggest that other 
human papillomavirus types are present in the 
cervix in these women. | 

Based upon the absence of human papilloma- 
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virus 16 and 18 DNA in the cervical swabs from 
seven (53.896) of the 13 women with subclinical 
infection of the conjunctiva, it appears that in 
only six (46.296) patients is it feasible that the 
women infected their own conjunctivae with 
cervical human papillomavirus 16 through 
hand-to-eye contact or a systemic infection. 
This may imply that ocular infection in the 
other women was not contracted through self- 
inoculation but by some other mode of trans- 
mission. In one patient whose Papanicolaou 
smear results had been abnormal for ten years 
before sampling of the cervix for polymerase 
chain reaction, it is possible that the human 
papillomavirus type now in the eye may have 
been transmitted from an initial cervical infec- 
tion that was successfully treated and no longer 
amenable to sampling. In most of the patients, 
the time course between abnormal Papanico- 
laou smear results and biopsy precludes such 
an interpretation. Thus, although anogenital 
human papillomavirus is clearly a sexually 
transmitted infection, the way that human pap- 
illomavirus reaches the eye, and therefore the 
population at risk for such infection, is un- 
known. 

The patients we previously described who 
had human papillomavirus- positive conjuncti- 
val neoplasms or swabs were older (median 
age, 65 years), and most were male.*' All had 
conjunctival or corneal lesions that were severe 
enough to lead them to seek medical attention 
and to necessitate surgery. The current study 
demonstrates that human papillomavirus may 
also be present in individuals who have no 
overt conjunctival disease, at a younger median 
age than that reported for dysplasias (31.5 
years in the current study). If, as we believe, 
human papillomavirus is somehow related to 
the development of conjunctival dysplasias and 
carcinomas,’ such individuals may be at risk of 
developing conjunctival epithelial neoplasia. If 
this is the case, it would be a striking departure 
from current thinking about the patient group 
at risk of developing conjunctival epithelial 
neoplasia. 


There are several possible explanations for 
the discrepancy. It may be that there is a long 
interval between human papillomavirus infec- 
tion of the conjunctiva and development of 
epithelial lesions. This would explain why con- 
junctival epithelial neoplasia is an uncommon 
process seen only in the elderly, but it would 
not explain its overwhelming propensity to 
occur in men.” 

Alternatively, our findings may herald an 
increased incidence of conjunctival squamous 
diseases in younger people, including a number 
of women. On the basis of such evidence, ^? we 
now know that certain human papillomavirus 
types thrive in the conjunctival epithelium. 
With other organisms capable of infecting both 
the genital tract and the eye, such as chlamydia 
and syphilis, epidemics of sexually transmitted 
disease involving the genital tract are rapidly 
followed by similar epidemics of ocular dis- 
ease."? Studies indicate more and more wom- 
en develop sexually transmitted human papil- 
lomavirus infections of the genital tract, and 
infections are developing at a younger age. 
The median age for development of invasive 
cervical carcinoma is also declining." The 
changing epidemiologic characteristics of hu- 
man papillomavirus infection should be ex- 
panded to include the conjunctiva, and our 
patients may be the earliest manifestation of a 
future epidemic of ocular human papillomavi- 
rus infection and human papillomavirus- 
related lesions, particularly among young peo- 
ple whose lifestyles render them susceptible to 
contracting sexually transmitted infections. 

The significance of human papillomavirus- 
positive conjunctival swabs for individual pa- 
tients is unclear, although some human papil- 
lomavirus types may play a role in the develop- 
ment of conjunctival epithelial neoplasia. 
Human papillomavirus does not appear to be 
eradicated from the cervix of some patients 
over time." If the same is true of conjunctival 
human papillomavirus infection, our patients 
potentially have many years ahead of them 
during which they may develop conjunctival 





TABLE 2 
HUMAN PAPILLOMAVIRUS 16 AND 18 DNA IN SWABS OF THE CORNEOSCLERAL LIMBUS AND CERVIX 


n —————————————— — RR 
R.E. LE. CERVIX 


PATIENT 16 18 16 18 16 18 

eee ee LL LO A ALN CC LA ALL AAA LALA ON saa t EUH iiri Hp e 
3 Present Absent Present Present Absent Absent 
4 Present Absent Present Absent Present Present 
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human  fpapillomavirus-related neoplasia. 
Whether or not such lesions develop may de- 
pend upon the relative roles played by human 
papillomavirus and other factors in the devel- 
opment of neoplasia. Only large epidemiologic 
studies conducted over many years will disclose 
the potential effects of human papillomavirus 
in the conjunctivae of these and other asympto- 
matic individuals and will identify factors that 
may be involved in contracting ocular human 
papillomavirus infection and in the develop- 
ment of conjunctival epithelial neoplasia. 
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Diurnal Intraocular Pressure After Successful Primary 


Laser Trabeculoplasty 


Tor Elsas, M.D., Hanna Junk, M.D., and Harald Johnsen, M.D. 


In 20 patients who were successfully treated 
with laser trabeculoplasty as the primary 
therapy for glaucoma, we measured the intra- 
ocular pressure every two hours between 8:00 
A.M. and 8:00 P.M. Success was defined as intra- 
ocular pressure of 22 mm Hg or less without 
medication. Of 20 patients, three had open- 
angle glaucoma and 17 had exfoliative glauco- 
ma. Intraocular pressure was stable with 
small fluctuations during the daytime. 


[NTRAOCULAR PRESSURE can vary considerably 
in glaucomatous eyes.!? Glaucoma surgery and 
antiglaucoma medication are reported to re- 
duce the diurnal intraocular pressure variations 
in patients with glaucoma.*” Greenidge, 
Spaeth, and Fiol-Silva* and Schwartz, Perman, 
and Whitten’ investigated the effect of laser 
trabeculoplasty on the 24-hour diurnal pres- 
sure curve in patients with glaucoma already 
taking medication. We examined the effect of 
primary laser trabeculoplasty on the pressure 
curve from 8:00 a.m. to 8:00 p.m. without the 
influence of antiglaucoma medication. 


Patients and Methods 


In October 1989, we completed a study on the 
long-term results of primary laser trabecu- 
loplasty in 60 eyes of 60 patients with open- 
angle glaucoma or exfoliative glaucoma.’ These 
patients were the subjects for the present study 
and were recruited from two earlier prospective 
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laser trabeculoplasty studies." The patients 
had to fulfill the following criteria to enter 
these two studies: intraocular pressure of 25 
mm Hg or greater on each reading of a 12-hour 
pressure curve (from 9:00 A.M. to 9:00 p.m.)* or 
of a nine-hour pressure curve (from 9:00 A.M. to 
6:00 P.M.)* with pressure measurements every 
three hours; glaucomatous disk damage, glau- 
comatous visual field defects, or both (the def- 
inition of glaucomatous disk and visual field 
damage have been reported elsewhere"); and no 
earlier glaucoma medication. The laser trabecu- 
loplasty was performed according to the meth- 
od of Wise.” Success was defined as intraocular 
pressure of 22 mm Hg or less without medica- 
tion. 

The patients were followed up in January 
1990. Of 60 patients, 28 were still considered to 
be successfully treated. Of these 28 patients, 
diurnal pressure studies were performed in 20 
patients. Seven patients were not willing to 
participate in the study, and one patient had 
had a recent cerebral thrombosis, which made 
him unable to take part in the investigation. 
There were 17 patients with exfoliative glauco- 
ma and three with open-angle glaucoma. The 
mean age was 75 + 9 years. There were six 
women and 14 men. The mean follow-up peri- 
od was 42 + 13 months (range, 25 to 63 
months). 

Intraocular pressure was measured every two 
hours between 8:00 A.M. and 8:00 P.M. with a 
Goldmann applanation tonometer. The mean 
intraocular pressure (average of all pressure 
readings), mean square of intraindividual vari- 
ation, and mean square of interindividual vari- 
ation were calculated. 

Two kinds of intraocular pressure variation 
were considered: variation for each individual 
during the day and variation between individu- 
als. A one-way analysis of variance was applied 
to calculate the mean squares of these varia- 
tions; the mean squares act as the variance 
estimates.” The mean square of intraindividual 
pressure variation is a measure of the fluctua- 
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tion around the mean pressure observed in 
every single eye and averaged over all eyes in 
the group. In this way all points of measure- 
ment are taken into consideration. In a similar 
manner, the mean square of interindividual 
variation is a measure of the fluctuation of the 
mean pressure in each eye around the mean 
pressure of the whole group. Bartlett's test was 
used to evaluate the homogeneity of variance 
within groups, and Fisher's F-test was used to 
test for equality of variance between different 
groups. A comparison of two mean values was 
carried out by Student's t-test.” For all tests, a P 
value of less than .05 was considered signifi- 
cant. 


Results 


In pressure curves taken before and after 
successful primary laser trabeculoplasty, the 
population was clearly divided into two groups: 
one below the 20-mm Hg level and one above 
the 20-mm Hg level. All treated eyes were 
below this level, whereas all untreated eyes 
were above it (Figure). 

The mean intraocular pressure was 35.4 + 6.5 
mm Hg before treatment and 13.9 + 3.3 mm Hg 
after treatment. In addition to a reduction of 
the mean intraocular pressure, both intraindi- 
vidual and interindividual pressure variations 
were reduced. These observations were con- 
firmed by the statistical tests on the mean 
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Figure (Elsás, Junk, and John- 
sen). Pressure curves before and 
after successful primary laser tra- 
beculoplasty. Each curve, solid or 
dotted, represents the pressure 
readings of one single eye. The 
population is clearly divided into 
two groups, one below and one 
above the 20-mm Hg level. All 
treated eyes are below, whereas all 
untreated eyes are above the 20- 
mm Hg level. 


isse ZOG 


square of the intraindividual and interindividu- 
al pressure variation (Table). 


Discussion 


Our study shows that intraocular pressure 
was stable with small fluctuations during the 
daytime in patients who were successfully 
treated by primary laser trabeculoplasty. Intra- 
individual and interindividual pressure varia- 
tions were significantly reduced. The normal 
physiologic pressure fluctuations during the 
daytime seemed to be abolished. Random pres- 
sure readings during office hours would have 
reflected the intraocular pressure during the 


TABLE 
INTRAOCULAR PRESSURE VARIABLES BEFORE AND 
AFTER TREATMENT IN 20 PATIENTS SUCCESSFULLY 
TREATED WITH PRIMARY LASER TRABECULOPLASTY 


BEFORE AFTER P 
TREATMENT TREATMENT VALUE 


Mean intraocular pressure 


(mmHg)+S.D. 35.4+65 139 £33 < .001 
Intraindividual 
pressure variation 11.58 1.36 < .001 
(mean square) 
interindividual 
pressure variation 161.28 61.47 .042 


(mean square) 
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daytime in these patients. Greenidge, Spaeth, 
and Fiol-Silva? demonstrated a beneficial effect 
of laser trabeculoplasty on the diurnal curve of 
patients taking glaucoma medication. Schwartz, 
Perman, and Whitten’ noted a 24-hour intraoc- 
ular pressure-reducing effect after laser trab- 
eculoplasty in patients with normal-tension 
glaucoma. We did not investigate the intraocu- 
lar pressure during the nighttime. Peak intraoc- 
ular pressures in patients with glaucoma not 
taking medication usually occur during the 
day." Kitazawa and Horie? found that only four 
of 27 eyes (13%) of 14 patients with glaucoma 
not taking medication had peak intraocular 
pressures between 8:00 p.m. and 8:00 A.M. 

We noted a large pressure reduction in this 
group of successfully treated patients. The 
mean pretreatment pressure was 35.4 mm Hg, 
which was reduced to 13.9 mm Hg after treat- 
ment. There seems to be a group of patients 
whose response to primary laser trabeculo- 
plasty is a clinically large pressure reduction. 

Primary laser trabeculoplasty is an inexpen- 
sive procedure with a low rate of complications. 
A multicenter study recently reported promis- 
ing results with laser trabeculoplasty as initial 
therapy for open-angle glaucoma." The stable 
intraocular pressure during the daytime in suc- 
cessfully treated patients is still another finding 
in favor of considering laser trabeculoplasty as 
the initial therapy for open-angle glaucoma. 
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Cytopathologic Diagnosis of Benign Lesions Simulating 


Choroidal Melanomas 








Devron H. Char, M.D., Theodore R. Miller, M.D., and J. Brooks Crawford, M.D. 


In three cases of benign pigmented lesions 
(one melanocytoma and two pigment epitheli- 
al adenomas) there was evidence of tumor 
growth and the lesions were referred to us as 
uveal melanomas. The fine needle aspiration 
biopsy specimens were correctly interpreted 
in the operating room as being benign tumors. 
The pigment granules in these benign pig- 
mented lesions are much larger than are ob- 
served in uveal melanomas. When they were 
visible through the heavy pigmentation, the 
cellular detail appeared benign. In two cases 
the tumors were successfully resected with 
cyclochoroidectomy techniques and the visu- 
al outcome was good. The third eye was stud- 
ied after it had been removed at another insti- 
tution. Fine needle aspiration biopsy can 
often differentiate a benign-simulating pig- 
mented lesion from uveal melanoma. 


Fine NEEDLE ASPIRATION biopsy has been used 
to diagnose a number of intraocular tumors 
including lymphoma, uveal melanoma, retino- 
blastoma, and metastases.’ Little data exist 
concerning its diagnostic accuracy for nonma- 
lignant intraocular masses, although a few 
cases of false-positive results have been report- 
ed’ 

Diagnosis of anterior intraocular tumors is 
often difficult.’ The ultrasonographic pattern of 
lesions in this location is not as diagnostic as in 
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the posterior pole, and fluorescein angiography 
has limited use for anterior choroid and ciliary 
body tumors.** We studied three cases of be- 
nign pigmented proliferations that had a suffi- 
ciently characteristic fine needle aspiration bi- 
opsy pattern to differentiate them in the 
operating room from uveal melanoma before 
resection of the lesions. 





Case Reports 





Case 1 

A 57-year-old white woman was referred for 
treatment of a growing, right ciliary body tu- 
mor. The patient had the presumed ocular his- 
toplasmosis syndrome and decreased vision in 
the right eye after argon laser to a macular 
subretinal neovascular membrane. In January 
1987, she developed recurrent decreased vision 
in the right eye. Iritis occurred. With topical 
corticosteroids visual acuity returned to 20/20. 
Visual acuity diminished again, and a cataract 
and a ciliary body mass were noted in the right 
eye. The patient was referred to us for further 
examination. 

At our examination, best-corrected visual 
acuity was R.E.: 20/80 and L.E.: 20/20. The 
right anterior segment had a sentinel vessel in 
the area of the tumor, and there were mild cell 
and moderate flare in the anterior chamber. The 
right iris was bowed forward between the 12 
and 2 o'clock meridians with a posterior syn- 
echia at 12:30; there was sector cataract in that 
area. On contact lens examination the angle 
appeared to be open and there was a mass that 
blocked transillumination. It was brown and 
approximately one clock hour diameter with a 
maximum thickness, clinically and on ultrason- 
ography, of 5.4 mm. Ultrasound was consistent 
with a ciliochoroidal melanoma. The intraocu- 
lar pressure was 15 mm Hg bilaterally, and both 
fundi showed inactive presumed ocular histo- 
plasmosis. 
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The patient was taken to the operating room 
for a cyclochoroidectomy of this lesion because 
of the history of growth. A 9096 thickness 
scleral flap was dissected over the area of the 
tumor. A fine needle aspiration biopsy was 
performed through the resection site, and 
showed very large pigment granules and be- 
nign appearing cells (Fig. 1). Our impression in 
the operating room of the cytology rapid stain 
was that this was a benign pigmented neo- 
plasm. The final cytology preparation with Pa- 
panicolaou and May-Giemsa-Grunewald stains 
confirmed the intraoperative impression. The 
tumor cells occurred both in cohesive clusters 
and as single cells. Cells had an abundant 
amount of cytoplasm with a slightly polygonal 
shape. Within the cytoplasm were numerous 
spherical pigment granules that were brown. 
The granules were slightly refractile. Because of 
cell disruption, the background contained nu- 
merous spherical pigment granules that varied 
somewhat in size, but very little in shape. 
Microscopic examination of the resected tumor 
showed a well-circumscribed, highly pigment- 
ed tumor originating from the pigmented cili- 
ary epithelium. Tubules of pigmented epitheli- 
um are separated by eosinophilic septae with 
fine blood vessels. The cells were well-differen- 
tiated pigment epithelial cells with large pig- 
ment granules and no significant cellular atyp- 
ia. It was a benign adenoma of the pigmented 
ciliary epithelium. 

Postoperatively the patient did well. On her 
last visit, approximately one year later, her 
visual acuity was 20/25. 
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Fig. 1 (Char, Miller, and 
Crawford). Cytopathology of 
a pigmented epithelial ade- 
noma. Note the large pig- 
ment granules. Uveal mela- 
nomas are not associated 
with pigment granules of this 
size (May-Giemsa-Grune- 
wald, x 40). 












Case 2 

A 50-year-old white woman was referred 
because of a growing left ciliochoroidal tumor. 
The patient had noted decreased vision in her 
left eye approximately six weeks before our 
examination. She had had no previous ophthal- 
mologic care. She was found to have a ciliocho- 
roidal tumor, and serial examinations by anoth- 
er physician showed growth (Fig. 2). The 
patient was referred for evaluation and therapy. 

On examination the visual acuity was 20/70 
in the involved eye. Intraocular pressure was 
normal. There was anterior displacement of the 
iris between 8:30 and 10:00 o'clock meridians 





Fig. 2 (Char, Miller, and Crawford). A peripheral 
presumed pigmented ciliochoroidal melanoma with 
a history of growth. 
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Fig. 3 (Char, Miller, and Crawford). Top, B-scan 
demonstrates an anterior mass with acoustical quiet 
zone (large arrow); bottom, standardized A-scan 
demonstrates a large mass (arrows). 


and some distortion of the peripheral iris with a 
2-mm area of breakthrough of this deeply pig- 
mented lesion. There was no evidence of ante- 
rior chamber inflammation. The lesion was bi- 
lobed and encompassed the edge of the lens 
between its lobes. It was uniformly dark in 
color, and blocked transillumination. An ultra- 
sound showed a mass with a maximum thick- 
ness of 6.1 mm. The pattern on A- and B-scans 
was consistent with an anterior uveal melano- 
ma (Fig. 3). 

The patient was taken to the operating room 
and a 9096 scleral flap was created. A fine 
needle aspiration biopsy showed a benign le- 
sion with large pigment granules consistent 
with either a melanocytoma or a benign retinal 
pigment epithelial tumor. Permanent cytology 
slides stained with May-Giemsa-Grunewald 
and Papanicolaou stain demonstrated clusters 


July, 1991 


Fig. 4 (Char, Miller, and Crawford). Cytopathology 
demonstrates a retinal pigment epithelium adenoma 
with large pigment granules (Papanicolaou, X 40). 


and single tumor cells. The tumor cells were 
characterized by a slightly polygonal shape and 
abundant cytoplasm. Within the cytoplasm 
were spherical refractile brown granules that 
varied only slightly in size (Fig. 4). The nuclei 
were round to oval and unremarkable, without 
evident nuclei. The granules showed a refrac- 
tile quality when the condenser light was low- 
ered. Many of the cells had been disrupted and 
the refractile granules were scattered through- 
out the background. 

The lesion was resected with good margins. 
Microscopic examination showed a melanocy- 
toma of the ciliary body that extended into the 
root of the iris. The individual cells had small, 
benign-appearing nuclei and abundant cyto- 
plasm that was heavily pigmented with melanin 
granules of various sizes. 

Postoperatively the patient's visual acuity re- 
turned to 20/40. 


Case 3 

A 73-year-old white woman was referred 
because of pigmented choroidal mass at the 
nasal equator of her right eye. Approximately 
ten years previously there had been surgical 
placement of an encircling element to treat a 
rhegmatogenous detachment. The mass was 
first noted approximately one year before our 
examination and growth was observed on serial 
observation. The patient's visual acuity was 
20/80. The involved eye had moderate old 
vitreous cell and debris. Approximately 9 mm 
nasal to the disk was a pigmented mass that was 
6 X 6 X 4.5 mm in size (Fig. 5). There was 
retinal pigment epithelial hyperplasia on its 
surface. A circumferential buckle was just ante- 
rior to the mass. An ultrasound was not consis- 
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Fig. 5 (Char, Miller, and Crawford). Equator-plus 
camera photograph of a pigmented lesion in an area 
of previous retinal detachment surgery with docu- 
mented growth. 


tent with a uveal melanoma. On standardized 
A-scan the pattern was relatively heterogene- 
ous with coarse spikes (Fig. 6). 

On serial evaluation the tumor demonstrated 
growth and on ultrasound showed possible 
scleral extension. A fine needle aspiration biop- 
sy was performed and was consistent with a 
benign pigmented lesion. Large pigment gran- 
ules were observed and the cells appeared to be 
benign. 

Approximately five years later the patient 
developed a painful eye and it was removed by 
another physician. Microscopic examination 
showed a black tumor in an area under the 
encircling synthetic band. This corresponded to 
a focal area of retinal pigment epithelial hyper- 
plasia, forming a nodule. The individual cells 
showed loss of polarity but no significant pleo- 
morphism. Necrotic cells were located on the 
apex of this nodule. 





Discussion 





Many researchers have demonstrated the ac- 
curacy of fine needle aspiration biopsy diagno- 
sis of uveal melanoma.’ We have had no 
false-positive results in over 100 melanomas.” 
It is often difficult to make the correct diagnosis 
of pigmented anterior choroidal and ciliary 
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Fig. 6 (Char, Miller, and Crawford). Standardized 
A-scan demonstrates a heterogeneous lesion (ar- 
rows). 


body tumors. Melanocytoma, primary prolife- 
rations of the pigment epithelium, and less 
common entities that result in secondary pig- 
ment epithelial hyperplasia are often incorrect- 
ly diagnosed, especially in these locations. In 
some cyclochoroidectomy series a false-posi- 
tive melanoma diagnosis has been reported in 
as many as 40% of such anterior cases.^? In 
atypical nonmelanomatous pigmented lesions, 
the accuracy of fine needle aspiration biopsy is 
uncertain." In this study we have differentiated 
one melanocytoma and two pigment epithelial 
adenomas from malignant melanoma. 

Large, uniformly spherical pigment granules 
were the most useful finding on cytopathologic 
fast stain to differentiate benign pigmented 
lesions from uveal melanomas. These granules 
were noted to have a refractile quality in low 
illumination. We have never observed granules 
of this size or quality in uveal melanomas. Cells 
visible through the dark pigmentation also had 
a uniform appearance with normal nuclear to 
cytoplasmic ratios; however, in one case the 
amount of pigment made it difficult to analyze 
cellular detail in the operating room. These 
cells lacked nucleoli as compared to epithelioid 
melanoma cells that can have the same general 
cell shape. 

Melanocytomas can occur in the ciliary body, 
iris, sclera, conjunctiva, choroid, and optic 
nerve, although less than 15 ciliary body mela- 
nocytomas have been reported.” Slow growth 
has been documented in a number of cases. 
Most eyes with anterior melanocytomas have 
been enucleated with a clinical diagnosis of a 
uveal melanoma.’** Usually the tumor is deep- 
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ly pigmented and often a sector cataract is 
present; unfortunately these characteristics do 
not always differentiate these neoplasms from 
melanomas. In some melanocytomas, ultrason- 
ography will have a pattern similar to that in 
Case 3. However, in other melanocytomas we 
have resected, the ultrasonographic pattern 
was consistent with a melanoma. As shown in 
Case 2, we could correctly differentiate this 
benign pigmented lesion from a melanoma on 
fine needle aspiration biopsy, although the dif- 
ferentiation between a melanocytoma and a 
retinal pigment epithelium proliferation was 
not possible. 

Many events can cause retinal pigment epi- 
thelium proliferation.” Rarely an amelanotic 
tumor will induce overlying proliferation of the 
retinal pigment epithelium that simulates the 
color of a pigmented uveal melanoma.” We 
reported such a case of metastatic carcinoid 
that was diagnosed by fine needle aspiration 
biopsy.? Primary proliferations of the pigment 
epithelium can produce large lesions, as in 
Cases 1 and 3. These primary pigment epitheli- 
al tumors can be misdiagnosed as a uveal mela- 
noma.” 59 The cytopathologic features ob- 
served in our cases should be sufficient to 
differentiate these processes from a malignancy 
and avoid enucleation. In Case 3, the result of 
fine needle aspiration biopsy was consistent 
with either a retinal pigment epithelial process 
or a melanocytoma, and we continued to 
observe the patient despite documented en- 
largement. Several years later the eye became 
painful and our diagnosis was confirmed histo- 
logically. In the two predominantly ciliary body 
lesions, the history of growth in Case 2, and our 
observation of growth in Case 1, led us to 
remove each lesion with consequent retention 
of a useful eye. 

Theoretic questions have been raised about 
the safety of fine needle aspiration biopsy for 
intraocular tumors.??' We have not had any 
major complications or evidence of tumor 
spread in over 200 cases of intraocular or orbit- 
al fine needle biopsies dating back to the mid- 
1970s. We are unaware of any evidence of 
either local growth in a needle tract or distant 
spread when a 25-gauge or smaller bore needle 
has been used.” While serial sections can show a 
few tumor cells in the needle tract, probably the 
numbers of such neoplastic cells are too few to 
develop viable colonies." We routinely obtain a 
fine needle aspiration biopsy in any lesion that 
requires therapy where noninvasive diagnostic 
techniques are equivocal. In each of these three 


lesions referred with the diagnosis of a proba- 
ble uveal melanoma, the correct diagnosis was 
established with fine needle aspiration biopsy. 

More information can probably be obtained 
from fine needle aspiration biopsies than is 
routinely done at present. In other investiga- 
tions we have demonstrated that cytomorpho- 
metric, DNA content, and cell cycling analysis 
with bromodeoxyuridine can be assessed on 
this material.!! Several investigators have dem- 
onstrated that immunohistochemistry, electron 
microscopy, in situ hybridization, and tissue 
culture studies can also be performed on cyto- 
pathology specimens.” 
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OPHTHALMIC MINIATURE 
When he first thought about him it was always the eyes. The big frame, 
the quick movements, the wide shoulders, the hooked, hawk nose, the 
beard that covered the weak chin, you never thought about—it was always 
the eyes. They were protected in his head by the formation of the brows, set 
deep as though a special protection had been devised for some very 
valuable instrument. They saw much further and much quicker than the 
human eye sees and they were the great gift his father had. His father saw as 

a bighorn ram or as an eagle sees, literally. 

Ernest Hemingway, The Nick Adams Stories 
New York, Charles Scribner's Sons, 1972, p. 257 
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Viruses of the herpesvirus family cause 
acute retinal necrosis syndrome, a devastating 
necrotic retinitis in immunocompetent indi- 
viduals. Direct proof of the viral origin of this 
disease may be obtained by demonstration of 
the virus, viral antigens, or viral DNA in 
biopsy specimens of retinas. In search of alter- 
native diagnostic methods, we analyzed 
cerebrospinal fluid and serum with enzyme- 
linked immunosorbent assays for virus- 
specific antibody activity. Intrathecally pro- 
duced viral antibodies were found in three 
consecutive patients with acute retinal necro- 
sis syndrome: herpes simplex type 2 in a 
30-year-old woman with a history of suspect- 
ed neonatal herpes encephalitis, herpes sim- 
plex type 1 in a 35-year-old man, and 
varicella-zoster virus activity in a 62-year-old 
woman. None of the patients had clinical 
signs indicating an acute disorder in the cen- 
tral nervous system. This serologic approach 
seems to be of value for the diagnosis of an 
associated intracerebral viral infection in 
cases of acute retinal necrosis syndrome. 


Cunica RECOGNITION of the acute retinal ne- 
crosis syndrome is currently based on typical 
ophthalmic appearance and case history. De- 
tection of virus-specific antibodies in the aque- 
ous humor has been helpful to corroborate 
presumed origin," whereas determination of 
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serum antibodies has proven to be futile. Lewis 
and associates’ demonstrated that cerebral in- 
volvement may be present. Results from previ- 
ous serologic investigations of the cerebrospi- 
nal fluid and blood have been inconclusive. 
Careful selection of modern serologic methods 
has made possible more accurate analysis of 
cerebrospinal fluid, serum activity, and intra- 
thecal antibody production, which is an indica- 
tor of infection of the brain with herpes sim- 
plex'* or varicella-zoster virus.!^* By analysis 
with the enzymelinked immunosorbent assay 
of class- and subclass-specific antibody activity 
in simultaneously obtained samples of cerebro- 
spinal fluid and serum from three consecutive 
patients with acute retinal necrosis syndrome, 
we found intrathecal antibody production, 
which probably suggested a concurrent infec- 
tion in the central nervous system: one of her- 
pes simplex virus types 1 and 2, respectively, 
and one of varicella-zoster virus. 


Patients and Methods 


We studied three consecutive patients with 
acute retinal necrosis syndrome who were ex- 
amined between 1986 and 1989 at the Depart- 
ment of Ophthalmology at Huddinge Universi- 
ty Hospital (population basis, 300,000). 

Cerebrospinal fluid and serum samples, ob- 
tained simultaneously in the acute phase and at 
the follow-up examination, were analyzed for 
IgG antibody activity against viral antigen from 
influenza A, mumps, herpes simplex, varicel- 
la-zoster, measles, and cytomegalovirus. The 
samples were examined with indirect ELISA” in 
four tenfold dilutions starting at 1:10 for the 
cerebrospinal fluid and at 1:100 for the serum. 
The results indicated intrathecal synthesis of 
herpes simplex antibodies in two patients 
(Cases 1 and 2) and varicella-zoster antibodies 
in one patient (Case 3). These preliminary diag- 
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noses were followed up by analyses of the 
samples with ELISA testing. 

Class- or subclass-specific activity—The IgG, 
IgA, and IgM class-specific antibody activities 
were analyzed with indirect ELISA” in fourfold 
dilutions starting from 1:12.5 and 1:50, respec- 
tively, for cerebrospinal fluid and serum. Activ- 
ities against herpes simplex type common” and 
varicella-zoster antigens! were assayed, and 
against herpes simplex type 2-specific glyco- 
protein antigen” in Cases 1 and 2 as well. The 
patient sample was added to the viral antigen, 
which was attached to a solid phase (microtiter 
plates). During incubation the viral antibody, if 
present in the sample, was bound to the anti- 
gen. After washing, in a second incubation the 
bound virus-specific antibody from the patient 
was reacted with a class-specific or antiglobulin 
antibody (Dakopatts, Copenhagen, Denmark) 
conjugated with the enzyme alkaline phospha- 
tase. The conjugate was immunologically 
bound if virus-specific antibodies of the indi- 
cated class were present. The amount of en- 
zyme was quantified in a color reaction with an 
enzyme substrate (p-nitrophenylphosphate). 
The intensity of the color, the absorbance value 
at 405 nm, was a measure of the absolute 
amount of antibody activity that was present in 
the analyzed sample. A concurrent damage of 
the blood-brain barrier, with increased passage 
of serum activity into the cerebrospinal fluid, 
affected the results. Therefore, the ratio be- 
tween herpesvirus activity in the cerebrospinal 
fluid and serum was compared to a correspond- 
ing ratio of a reference antibody, measles, to 
evaluate the intrathecal antibody production. 
Thus, all dilutions of the cerebrospinal fluid 
and serum were also simultaneously analyzed 
for measles activity. A fourfold higher cerebro- 
spinal fluid:serum ratio of the herpes simplex 
virus antibody, compared to that of anti- 
measles, indicated intrathecal antibody pro- 
duction.” 

IgG subclass virus-specific activity”! was 
analyzed with similar indirect ELISA testing. 
After incubation of the patient samples with the 
antigen, dilutions of mouse monoclonal human 
IgG subclass 1 to 4 specific antibodies were 
added (anti-IgG clone HP 6014, Center for 
Disease Control, Atlanta, Georgia; anti-IgG 1, 
3, 4, Sewards Laboratories, London, United 
Kingdom). Horseradish peroxidase labeled rab- 
bit antimouse IgG (Dakopatts, Copenhagen, 
Denmark) was used as conjugate. The color 
reaction with ortho-phenylenediamine was 
read at 490-nm optical density. 


Enzyme-linked immunosorbent | assay"—The 
patient samples of cerebrospinal fluid and ser- 
um, diluted 1:10 and 1:1,000 or 1:100 and 
1:10,000, respectively, were added to microtiter 
plates coated with rabbit antihuman IgG. Dur- 
ing incubation a constant amount of IgG anti- 
bodies in the patient sample was immunologi- 
cally bound to the IgG antibodies. Herpes 
simplex antigen was added after washing. If 
herpes-specific antibodies were present in the 
sample, herpes antigen bound proportionally 
to the amount of this antibody. During the next 
incubation, bound herpesvirus antigen was re- 
acted with rabbit antiherpes simplex virus 
F(ab), fragments labeled with horseradish per- 
oxidase. The optical density at 490 nm of the 
color of the substrate reaction with ortho-phe- 
nylenediamine was proportional to the initial 
amount of herpes-specific IgG bound to the 
cerebrospinal fluid or serum sample. Because 
the amount of the total IgG that was bound to 
the patient sample was constant, the intensity 
of the final color reaction reflected the propor- 
tion of herpes-specific IgG antibody activity 
present in the patient sample. This proportion 
was not affected by a disturbance of the blood- 
brain barrier. Thus, the color reactions of the 
cerebrospinal fluid and serum were normally 
equal. Intrathecal antibody production, howev- 
er, resulted in an increased proportion of her- 
pes-specific IgG in the cerebrospinal fluid, and 
consequently, the color intensity of the cere- 
brospinal fluid was higher than that of the 
serum. For interpretation of the results the dif- 
ference between the absorbance values of the 
cerebrospinal fluid and serum were compared 
to a cut-off indicator included in each test. 
Values exceeding the cut-off indicator indicated 
intrathecal antibody production. The cut-off 
indicator was standardized against a large pan- 
el of reference samples." A similar assay was 
used for varicella-zoster virus IgG antibodies. 
For detection of virus-specific IgM activity, the 
first binding antibody was rabbit anti-p-chain 
immunoglobulin. Otherwise, the procedure 
was identical. 


Results 


Case 1 

A 35-year-old man had blurred vision and 
pain in the right eye for one week. At 19 years of 
age, the patient had had a mild papillitis in his 
right eye. Anterior uveitis, vitreitis, and papilli- 
tis were found. The left eye was uninvolved. 
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Oral prednisolone (60 mg daily) was given. 
Signs of inflammation regressed, but visual 
acuity deteriorated to 20/200. Exudative white 
retinal lesions, which initially involved the 
temporal periphery, progressed to include the 
entire circumference of the peripheral retina. 
Arteritis of the retinal vessels developed during 
the next three weeks. The lesions were charac- 
teristic of acute retinal necrosis. Acyclovir (1 g 
three times daily) was given intravenously for 
ten days and continued orally (200 mg three 
times daily) for three months. The necrotic 
lesions resolved rapidly, whereas the arteritis 
regressed more slowly. A mild vitreitis re- 
mained after six months. No further retinal 
complications developed. There were no clini- 
cal symptoms of involvement of the central 
nervous system and no herpetic lesions. 

The cerebrospinal fluid was examined twice: 
in the acute phase and four months after onset 
of ocular symptoms. Tests for syphilis, Borrelta 
species, and malignant cells were negative, as 
were cultures for virus and bacteria. The cere- 
brospinal fluid:serum albumin ratio was nor- 
mal. The IgG index became slightly increased 
during the time of observation (4.5 months). 
The blood cell counts of the cerebrospinal fluid 
were normal. The immunoelectrophoresis of 
the cerebrospinal fluid showed oligoclonal 
bands in the IgG fraction not present in the 
serum pattern, which was normal (Table 1). The 
serologic survey of the cerebrospinal fluid and 
serum showed no signs of intrathecal antibody 
production to varicella, cytomegalovirus, mea- 
sles, influenza A, and adenovirus. Both indirect 
and capture ELISA testing disclosed intrathecal 
synthesis of antibodies to herpes simplex type 
common antigen of IgG but not of IgM (Table 
2). Analysis of the herpes simplex virus sub- 
class antibody activity disclosed intrathecal 
production of Ig3 and Ig4. Antibodies to herpes 
type 2-specific antigen were not detectable in 
the cerebrospinal fluid or serum. 


Case 2 

A 30-year-old mentally retarded woman had 
had relapsing uveitis with persistent vitreitis in 
her left eye for six years. The origin of this 
condition had not been established, and the 
cerebrospinal fluid had not been examined. She 
had been treated with high doses of oral pred- 
nisolone twice, without improvement. At the 
age of 30 years, after a nasal sinusitis, a non- 
granulomatous iritis developed in the right eye. 
The iritis was shortly followed by the onset of 
retinal arteritis and peripheral retinal necrosis 


TABLE 1 
NONSEROLOGIC FINDINGS IN THE CEREBROSPINAL 
FLUID IN ACUTE RETINAL NECROSIS SYNDROME 





SAMPLING CELL COUNT OLIGOCLONAL 
TIME AFTER MONONUCLEAR BANDING IN 
ONSET OF LYMPHOCYTES ALBUMIN IgG —. IMMUNOELEC- 
NECROTIC CHANGES — (CELLS/L) RATIO? | INDEX! TROPHORESIS 

Case 1 

3 weeks 40x10 3.8x10°3 0.6 Strong 

4.5 months 47x10 40x10? 0.8 Strong 
Case 2 

2 days 77x10 37x10 9 28 intense 

3 months 28x10 46x103 17 Intense 

8 months 66x10 37x10 9 27 intense 
Case 3 

8 days 55x10 57x10 9 0.6 Weak 

1 month 44x10. 48x10 9 07 Strong 

4 months 14x10 59x10 0.6 Intense 





* Albumin ratio is the ratio of albumin levels in cerebrospinal 
fluid serum, normal « 10 x 10.3 

"IgG index is the IgG ratio of cerebrospinal fluid: serum to 
albumin ratio of cerebrospinal fluid: serum, normal < 0.7. 


in the right eye and worsening of the persistent 
vitreitis in the left eye. Acyclovir (600 mg three 
times daily) was administered intravenously 
and salicylate (2 g per day) was given orally for 
ten days. The necrotic lesions subsided. 
Within the next month a severe vitreitis de- 
veloped in the right eye, despite oral predniso- 
lone (40 mg per day) and continued acyclovir 
treatment. The retina became detached in the 
right eye after another month. Attempts at 
repair (vitrectomy, retinotomy, and injection of 
silicone oil) were unsuccessful. The patient had 
no clinical signs of acute neurologic disorder 
and no serologic signs of immunodeficiency, 
syphilis, toxoplasmosis, or bacterial infections. 
A facial x-ray disclosed slight mucosal thicken- 
ing in the left maxillary sinus. Repeated exami- 
nations of the cerebrospinal fluid were per- 
formed at and after diagnosis of acute retinal 
necrosis syndrome. The cerebrospinal fluid:se- 
rum albumin ratios were normal. In the acute 
phase an increased IgG index (2.8) and a mono- 
nuclear pleocytosis (7.7 x 10° cells/l) were 
found, both of which declined transiently dur- 
ing the first months (Table 1). The immunoelec- 
trophoresis of the cerebrospinal fluid, but not of 
the serum, showed oligoclonal bands in the IgG 
fraction, which persisted after the acute phase. 
The initial screening tests for intrathecal viral 
antibody production were positive for herpes- 
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TABLE 2 T 
ANTIBODY ACTIVITY TO HERPES SIMPLEX VIRUS VARICELLA-ZOSTER, AND MEASLES IN CEREBROSPINAI 
AND SERUM SAMPLES WITH TWO DIFFERENT ENZYME-LINKED IMMUNOSORBENT TECHNIQUES IN CASI 


INDIRECT ELISA TITER 


SAMPLING TIME 


HERPES SIMPLEX 
AFTER ONSET co CC C E C C M 
OF NECROTIC TYPE TYPE 2 
CHANGES COMMON SPECIFIC 











Case 1 


VARICELLA- 
ZOSTER MEASLES 











3 weeks 
Cerebrospinal fluid 800* « 12.5 « 12.5 « 12.5 
Serum 12,800 « 50 1,600 1,600 
4.5 months 
Cerebrospinal fluid 400* NP? < 12.5 < 12.5 
Serum 25,600 < 200 1,600 3,200 
Case 2 
2 days 
Cerebrospinal fluid 6,400* 100* < 12.5 < 12.5 
Serum 102,400 1,600 1,600 800 
3 months 
Cerebrospinal fluid 3,200* 50* < 12.5 < 12.5 
Serum 51,200 800 1,600 1,600 
8 months 
Cerebrospinal fluid 6,400* 100* « 12.5 « 12.5 2 
Serum 102,400 800 1,600 1,600 0.65 
“Intrathecal antibody production. 
*NP indicates not performed. 
virus activity only. Antivaricella-zoster virus Case 3 


and cytomegalovirus activity in the cerebrospi- 
nal fluid were barely detectable, which made an 
infection with either of these viruses unlikely. 
Repeated analyses with indirect ELISA con- 
firmed a significantly higher intrathecal pro- 
duction to herpes type common and herpes 
type 2 antibody (Table 2). Herpes-specific IgA 
and IgM activity was not found in any sample. 
Analysis with capture ELISA corroborated the 
findings of intrathecal production of herpes 
simplex virus IgG. Subclass analysis disclosed 
herpes simplex virus-specific intrathecal anti- 
body production of IgG1 and IG3 classes. Her- 
pes simplex virus IgG2 and IgG4 activity was 
not found. During the three months after the 
acute phase, the total herpes simplex-specific 
activity decreased but increased later (Table 2). 
These findings led us to examine the patient's 
records from the neonatal period. At 1 month of 
age the patient had had hemorrhagic encepha- 
litis and vesicular skin eruptions. The electro- 
encephalogram disclosed — frontotemporal 
changes. There had been no attempts to estab- 
lish the viral diagnosis during the postnatal 
period or later. 


A 62-year-old woman, who had hyperten- 
sion, angina pectoris, and sequelae from a re- 
cent myocardial infarction, was examined for a 
two-day history of blurred vision in her left eye. 
She had noticed a subtle numbness of her left 
cheek during the preceding month. She had a 
history of varicella during childhood and a 
right-sided thoracic herpes zoster infection 
eight years previously. During the next four 
weeks a severe retinal arteritis was followed by 
the development of extensive necrotic lesions 
in the peripheral retina in the left eye. The 
patient was treated with intravenous acyclovir 
(350 mg three times daily) for ten days, warfar- 
in, and oral prednisolone (40 mg three times 
daily). While the necrotizing changes were 
healing, a fulminant vitreitis developed that 
resulted in retinal detachment within a month. 

Vitreoretinal surgery was not performed be- 
cause of the fragile cardiovascular status of the 
patient. The electroretinogram was extin- 
guished in the left eye and was normal in the 
right eye. The fluorescein angiogram showed 
total occlusion of the peripheral vessels as well 
as extensive retinal necrosis. Laboratory tests 
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and x-ray examination disclosed no signs of 
immunodeficiency, syphilis, toxoplasmosis, 
sarcoidosis, tuberculosis, bacterial infections, 
and collagenous or inflammatory vascular dis- 
ease. Neurologic status examination and results 
of the electroencephalogram were normal. The 
cerebrospinal fluid was sampled on three occa- 
sions; viral, bacterial, and fungal cultures were 
negative, and malignant cells were not found. 
The albumin ratios and IgG index were normal. 
An initial slight mononuclear pleocytosis (5.5 
x 10° cells/1) subsequently declined (Table 1). 
In the IgG fraction of the immunoelectrophore- 
sis of the cerebrospinal fluid, which was initial- 
ly normal, multiple oligoclonal bands became 
evident with time, whereas the serum pattern 
remained normal. The initial serologic survey 
demonstrated intrathecal production of varicel- 
la-zoster IgG antibodies but not of other viral 
antibodies. Further analyses with indirect and 
capture ELISA confirmed this finding (Table 3). 
High-level, varicella-zoster virus-specific IgA 
activity (titer, 2,800) was present in serum but 
not in cerebrospinal fluid. Varicella-zoster vi- 
rus-specific IgM was not found in any sample. 
Analyses of subclasses IgGl to IgG4 reactive 


TABLE 3 
ANTIBODY ACTIVITY TO HERPES SIMPLEX VIRUS, 
VARICELLA-ZOSTER, AND MEASLES IN 
CEREBROSPINAL FLUID AND SERUM SAMPLES WITH 
TWO DIFFERENT ENZYME-LINKED IMMUNOSORBENT 
TECHNIQUES IN CASE 3. 





INDIRECT ELISA TITER y-CAPTURE ELISA 
SAMPLING TIME HERPES ABSORBANCE 
AFTER ONSET SIMPLEX VALUE OF 
OF NECROTIC VARICELLA TYPE VARICELLA 
CHANGES = ZOSTER COMMON MEASLES ZOSTER 
8 days 
Cerebrospinal 
fluid 400* 50 < 12.5 NPT 
Serum 25,600 51,200 3,200 NP 
1 month 
Cerebrospinal 
fluid 400* 50 < 12,5 1.84* 
Serum 25,600 51,200 3,200 0.46 
4 months 
Cerebrospinal 
fluid NP NP NP 1.68* 
Serum NP NP NP 0.47 





*Intrathecal antibody production. 
tNP indicates not performed. 


with varicella-zoster virus disclosed a high lev- 
el of activity of IgG3 in the cerebrospinal fluid 
and serum. The levels of antibodies to cytomeg- 
alovirus in the cerebrospinal fluid did not indi- 
cate intrathecal antibody production. 


Discussion 


—M 





Usually, clinical signs of acute disorder of the 
central nervous system are absent in immuno- 
competent patients with acute retinal necrosis 
syndrome, as in our three patients. Obvious 
manifestations of intracranial involvement, 
such as visual field defects, hemiplegia, and 
meningoencephalitis, have been reported infre- 
quently.’ Inflammatory changes in the optic 
tracts and the lateral geniculate ganglia have 
been visualized by magnetic resonance imag- 
ing. Previous serologic examinations of the 
cerebrospinal fluid have not been able to dis- 
close an infection of the central nervous system 
in conjunction with acute retinal necrosis syn- 
drome.'*? However, the observation of pleocy- 
tosis, typically mononuclear lymphocytosis, in 
this and previous studies’***' indicates a con- 
comitant process in the central nervous system. 
Furthermore, the presence and persistence of 
oligoclonal bands in the electrophoretic pat- 
terns of the cerebrospinal fluid,” but not of the 
serum, were indicative of an immunoreaction 
within the central nervous system in our pa- 
tients. In search for the specificity of the intra- 
thecal antibodies, we used sensitive ELISA test- 
ing against a number of viruses, including 
herpes simplex and varicella-zoster. These 
techniques have been applied extensively to the 
serodiagnosis of encephalitis of herpes simplex 
and varicella-zoster origin and have been reli- 
able." Recent data demonstrated complete 
correspondence between the serodiagnoses and 
the results of the analysis of herpes DNA in the 
cerebrospinal fluid of a large number of pa- 
tients with acute encephalitis of herpes simplex 
or other origin." 

The serologic analyses of the cerebrospinal 
fluid and serum from our patients disclosed 
intrathecally produced antibodies, the specifici- 
ty of which suggested a different virus infection 
in the central nervous system in each of the 
three patients: herpes simplex type 1, type 2, 
and varicella-zoster, respectively. Additional- 
ly, intrathecal production of varicella-zoster 
antibodies was recently found in samples from 
a fourth patient. The finding of intrathecally 
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produced subclass IgG3 antibody activity di- 
rected against the infecting virus suggested 
ongoing or recent virus replication, since such 
activity to varicella-zoster virus usually was 
not found in healthy,  varicella-zoster 
antibody- positive individuals.? Herpes sim- 
plex virus IgG3 is rarely detected in the cere- 
brospinal fluid of healthy individuals but may 
be frequently present in serum.? Intrathecal 
production of herpes simplex- and varicella- 
zoster-specific antibodies are seldom found in 
neurologically healthy persons. Furthermore, 
varicella-zoster and herpes simplex viruses are 
proven etiologic agents in acute retinal necrosis 
syndrome.” Thus, an association between the 
serologically indicated intracerebral infection 
with a herpesvirus and the ocular disease in 
each of the three consecutive patients is likely. 

In our three cases, intracerebral involvement 
seemed to have preceded the retinitis, because 
the antibody level in the cerebrospinal fluid was 
maximal already at the onset of the retinal 
disease. Furthermore, the absence of virus-spe- 
cific IgM activity in the cerebrospinal fluid was 
not suggestive of a primary infection. It is 
possible that the previous mild papillitis in one 
patient (Case 1) may have been caused by 
herpesvirus type 1. One patient (Case 2) had a 
compelling history of neonatal herpes encepha- 
litis, which led to the devastating late ocular 
sequelae. The intrathecal antibody synthesis, 
present already at the onset of the acute retinal 
necrosis in her right eye, was followed by a 
transient decline. One might speculate that the 
exacerbation of the retinitis could have been 
the result of an otherwise asymptomatic reacti- 
vation of her persistent intracerebral infection. 
The fluctuations of cell content, IgG index, and 
herpes antibody activity in the cerebrospinal 
fluid at the follow-up examination may reflect 
variability of activity of her intracerebral infec- 
tion. Although no direct evidence for the intra- 
ocular virus was available, the findings in this 
case suggest a link between herpesvirus type 2 
infection and the acute retinal necrosis syn- 
drome.” One patient (Case 3) had an anteced- 
ent history of a varicella-zoster reactivation 
with another localization. Shortly before the 
onset of the acute retinal necrosis syndrome she 
had had a subtle involvement of the ipsilateral 
trigeminal nerve. 

The frequency of a subclinical intracerebral 
infection with herpes simplex or varicella-zos- 
ter virus in the presence of acute retinal necro- 
sis is unknown. If a frequent association is 


present, serodiagnostic procedures may have 
important clinical implications. For direct proof 
of the viral origin, demonstration of the virus, 
viral antigen, or viral DNA in infected tissue is 
required. In cases in which retinal or itrea 
biopsies may not be feasible, serologic investi 
gation of the cerebrospinal fluid may. 
corroborate the presumed clinical. 
Since serologic investigations are rap 
ral therapy may be contemplated at. 
stage in such cases, and corticosteroid 
without antiviral treatment may be: 
Most cases of acute retinal necrosis, si 
Ours, seem to represent reactivation of 
infection with either herpes simplex or 
la-zoster virus. In many cases the fel 
becomes involved even after as man 
years." Since a common cold has often been. 
reported to precede exacerbations of acute reti- 

nal necrosis, 779"? as in our second case, re- 
peated short-term antiviral therapy may. be. 
considered. 

The acute retinal necrosis syndrome is a syn- 
drome in the true sense, since not only both 
eyes but also the ceritral nervous system may be 
involved. Access to carefully selected serologic 
tools, as well as advanced neuroimaging, will 
enable further elucidation of the origin and the 
extent of intracerebral involvement in the acute 
retinal necrosis syndrome. Recently developed 
techniques for analyses of DNA of herpesvirus? 
and varicella-zoster virus by polymerase chain 
reaction will also be used to obtain direct proof 
of intraocular infection implicated by the sero- 
diagnosis of the cerebrospinal fluid. 
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Full-Field Electroretinograms in Patients With the 
Carbohydrate-Deficient Glycoprotein Syndrome 2 





Sten Andréasson, M.D., Gósta Blennow, Ph.D., Berndt Ehinger, Ph. D. 
and Kerstin Strómland, Ph.D. 


We examined five patients who had carbohy- 
drate-deficient glycoprotein syndrome with 
full-field electroretinograms. Only two of the 
patients showed fundus changes typical for 
retinitis pigmentosa, whereas abnormal elec- 
troretinograms were seen in all patients. 
There was no recordable rod response; howev- 
er, a delay in the cone b-wave implicit time 
was noted. All patients had nyctalopia. These 
observations suggest that patients with the 
carbohydrate-deficient glycoprotein syn- 
drome have a progressive tapetoretinal degen- 
erative disorder of the retinitis pigmentosa 
type with defined alterations in the electroret- 
inogram. 


Recentiy a new DISORDER, the carbohydrate- 
deficient glycoprotein syndrome, has been de- 
scribed.'* This multisystem disorder exhibits 
symptoms mainly of the nervous system and 
also of the liver, kidneys, subcutaneous adipose 
tissue, skeletal system, and pericardium. The 
clinical course is different according to age 
periods.** The dominating symptoms during 
infancy and early childhood are failure to 
thrive, transient liver dysfunction, marked de- 
velopmental delay, hypotonia with muscular 
weakness, and occasionally life-threatening hy- 
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poreflexia. Episodes resembling stroke i 
cardial effusions occur. In later child] 
mental retardation, ataxia, slowly progre 
polyneuropathy, and secondary skeletal c 
mities are characteristic findings. In puberty — 
and adulthood, the clinical course is stationary — 
with only minor progressing symptoms (with | —~ 
muscular weakness in the legs, contractures, a 
compressed stature, and hypogonadism. 

Ocular involvement has been observed in ten 
children with this syndrome.’ All had esotropia 
with bilateral abduction deficiency and nystag- 
moid movements with attempted abduction. 
All patients whose visual acuity could be tested 
had poor vision. Retinitis pigmentosa verified 
by electroretinograms was found to be associat- 
ed with the condition in some of the patients.’ 
Carbohydrate-deficient serum transferrin in the 
form of disialic and asialic transferrin instead 
of the normal tetrasialic form serves as a chemi- 
cal marker for the disease. The chemical marker 
can be disclosed by isoelectric focusing or by 
quantitative analysis by rapid microanion ex- 
change chromatography assay.** 

Full-field electroretinograms can be used for 
detecting and elass ying retinal degenerations 
in early stages." By the use of a narrow-band 
filter and computer averaging technique it is 
possible to extend the lower limit of detectabil- 
ity to 0.05 pV. We used this method to examine 
five patients with the carbohydrate-deficient 
glycoprotein syndrome who ranged in age from 
8 to 46 years. 





Patients and Methods 


Five patients (one girl, three boys, and one 
woman), aged 8, 10, 14, 15, and 48, respective- 
ly, were examined. All had the characteristic 
clinical features of the carbohydrate-deficient 
glycoprotein syndrome. The four youngest pa- 
tients (Cases 1 through 4) had had failure to 
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thrive in infancy, delayed psychomotor devel- 
opment, ataxia, and polyneuropathy. Three pa- 
tients (Cases 1 through 3) had had several 
transient episodes resembling strokes, and one 
(Case 3) had pericarditis, which necessitated 
pericardiectomy. The older woman (Case 5) 
was mentally retarded, hypogonadic, and hada 
severely compressed stature. Computed tomo- 
graphic brain scans in four of the patients 
showed cerebellar atrophy. The diagnosis of 
carbohydrate-deficient glycoprotein syndrome 
was in all cases confirmed by the finding of 
greatly increased values of carbohydrate-defi- 
cient serum transferrin.’ The patients are de- 
scribed in a comprehensive pediatric review.’ 

The ophthalmic examination of all patients 
included slit-lamp biomicrescopy, ophthalmos- 
copy with dilated pupils, and ocular motility 
testing. Because of young age or mental retar- 
dation, visual acuities and visual fields could 
not be accurately examined. For the same rea- 
son, we do not have good fundus photographs 
available. The parents of the children were 
informed about the objectives of the examina- 
tion. 

Full-field electroretinograms were obtained 
in all patients. In each, the pupils were dilated 
with topical 10% phenylephrine and 1% cyclo- 
pentolate hydrochloride. For recording the re- 
sponses, a Burian-Allen bipolar contact lens 
electrode was used together with a ground 
electrode on the forehead. Each patient was 
dark adapted for 45 minutes before the electro- 
retinographic testing, except one child (Case 4) 
who was tested under general anesthesia. In 
this patient, one eye was occluded before the 
preanesthetic sedation (more than 30 minutes 
before the start of the measurements), and the 
fellow eye was patched when the child was 
asleep. The measurements were started on the 
first eye and continued on the fellow eye after it 
had been patched for about 30 minutes. 

A Nicolet Compact Four analysis system 
(Nicolet Biomedical Instruments, Madison, 
Wisconsin) was used as previously described, 
using full-field flashes with blue, red, white, or 
30-Hz flickering white light.’ For the detection 
of small signals, an analogue external narrow 
bandpass filter was added to the Nicolet Com- 
pact Four machine (Kron-Hite, Narrow Band 
Tracking Filter, model 3800). This filter was 
tuned to 30 Hz (—12 dB at 29 Hz and 31 Hz) 
when responses to flickering light (30 Hz; aver- 
age of 200 light flashes) were obtained. Cone 
b-wave amplitudes of 1 pV or less could only be 
reliably measured by using computer averaging 


and the analog narrow-band filter. By using this 
system it was possible when stimulating with 
30-Hz flickering light to extend the lower limit 
of detectability to 0.05 pV, which is about 
0.02% of the peak response in normal sub- 
jects." The normal range for the white light is 
0.5 Hz, and 30-Hz responses were determined 
in 83 patients referred to the Department of 
Ophthalmology in Lund for various reasons, 
but with no detectable disorder. 


Results 


Results of the slit-lamp examination were 
normal in four of the patients, but in the oldest 
(Case 5), a central posterior cataract was found 
in both eyes. Esotropia of varying degrees was 
found in all five patients. In only two of the 
patients (Cases 4 and 5), careful ophthalmo- 
scopic examinations disclosed retinal changes, 
comprising spicular pigment deposits and nar- 
row vessels in all four quadrants. The retinal 
pigmentation, the vessels, the shape, color, and 
size of the optic disk, and the peripheral retina 
were otherwise in the normal range in the other 
three patients (Cases 1, 2, and 3). On interroga- 
tion, the caretakers stated that the patients had 
night vision problems. 

Full-field electroretinograms with blue and 
red light flashes showed no rod responses in 
any of the patients, but a small cone response to 
red light flashes could be detected in the young- 
est (Case 1). After dark adaptation, white light 
flashes elicited measurable b-wave responses in 
four of the patients (Cases 1 through 4). When 
stimulating with full-field 30-Hz flickering 
white light and using the narrow-band filter, 
residual cone b-wave responses could be mea- 
sured in all patients. The cone implicit time for 
30-Hz flickering white light was delayed for all 
patients (Table). The normal control subjects 
had a higher median age (26 years), but this was 
not expected to influence the electroretino- 
graphic responses (Figure).” 


Discussion 


All five patients with the carbohydrate-defi- 
cient glycoprotein syndrome had pathologic 
electroretinograms with a reduction in the am- 
plitude of the response to standard 0.5-Hz 
white light of more than 5096 (Table). These 
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TABLE 
ELECTRORETINOGRAM MEASUREMENTS IN FIVE 
PATIENTS WITH THE CARBOHYDRATE-DEFICIENT 

GLYCOPROTEIN SYNDROME* 





30-HZ 
WHITE LIGHT FLICKERING WHITE LIGHT 
AMPLITUDE = AMPLIDTUDE IMPLICIT TIME 
(uv) (uv) (MSEC) 
Cases 1-4 
(median age, 
12 years) 39.9 23.10 38.60 
(S.E.M.) +115 +8.50 +1.37 
Case 5 
(48 years) ND 0.14 35.60 
Normal subjects 
(N = 83) 303.0 59.50 29.40 
(S.E.M.) +10.6 +2.13 +0.18 





*S.E.M. indicates standard error of the mean, and ND indi- 
cates not detectable. 


findings indicate a widespread photoreceptor 
loss. 

No rod responses could be detected in the 
electroretinograms in any of the patients with 
the carbohydrate-deficient glycoprotein syn- 
drome, which is a characteristic finding in pa- 
tients with tapetoretinal disorders with nycta- 
lopia. This suggests that patients with 
carbohydrate-deficient glycoprotein syndrome 
have night vision problems, which was corrob- 
orated by the observations of the patients’ care- 
takers. In these patients nyctalopia is often 
impossible to assess more accurately with dark 
adaptation tests in the conventional examina- 
tion, 

In contrast to the absent rod responses, the 
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cone responses were in the lower normal range 
in the young patients. The cone b-wave implicit 
time, however, was delayed in all patients (Ta- 
ble). Such an observation is considered indica- 
tive of a progressive retinal disease." We there- 
fore presume that the retinal disorder in 
patients with carbohydrate-deficient glycopro- 
tein syndrome is progressive. 

It can be difficult to assess the visual capacity 
in these mentally retarded patients. The oph- 
thalmoscopic examination in three of them 
(Case 1, 2, and 3) showed no changes suggest- 
ing retinitis pigmentosa, and some of the pa- 
tients had been repeatedly examined before the 
carbohydrate-deficient glycoprotein syndrome 
was identified without any retinal disease being 
diagnosed. In patients like these, full-field elec- 
troretinogram analysis is of obvious help when 
assessing visual problems. 

All previously described patients with the 
carbohydrate-deficient glycoprotein syndrome 
have been young, the oldest being 21 years.? We 
included one older patient, age 48 years, with 
remaining useful vision and some residual cone 
function as shown by the electroretinogram. 
Although the electrophysiologic investigations 
suggest that patients with carbohydrate-defi- 
cient glycoprotein syndrome have a retinitis 
pigmentosa-type tapetoretinal disorder, the 
preserved vision in the 48-year-old patient and 
her relatively well-preserved electroretinogram 
suggest that the disease does not invariably 
result in blindness. 

All our patients with the carbohydrate-defi- 
cient glycoprotein syndrome had some degree 
of visual impairment and a pathologic electro- 
retinogram (no rod response and a prolonged 
cone b-wave implicit time), which suggest that 
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patients with the syndrome have a progressive 
tapetoretinal degenerative disorder of the reti- 
nitis pigmentosa type with nyctalopia. The two 
major proteins associated with the photorecep- 
tors, opsin and interphotoreceptor retinoid- 
binding protein, both are glycosylated, and the 
carbohydrate-deficient glycoprotein syndrome 
is indeed a defect in the glycosylation of pro- 
teins. Patients with retinitis pigmentosa are 
known to have a reduction in the opsin and 
interphotoreceptor retinoid-binding protein in 
the retina, but this has been attributed to the 
photoreceptor loss.” Glycosylation inhibition 
is known to affect the disk regeneration in frog 
photoreceptors,” but it remains undetermined 
to what extent and by which mechanism glyco- 
sylation defects can induce a tapetoretinal de- 
generation. 


References 


1. Jaeken, J., van Eijk, H. G., van der Heul, C., 
Corbeel, L., Eeckels, R., and Eggermont, E.: Sialic 
acid-deficient serum and cerebrospinal fluid transfer- 
rin in a newly recognized genetic syndrome. Clin. 
Chim. Acta 144:245, 1984. 

2. Kristiansson, B., Andersson, M., Tonnby, B., 
and Hagberg, B.: Disialotransferrin developmental 
deficiency syndrome. Arch. Dis. Child. 64:71, 1989. 

3. Jaeken, J., Hagberg, B., and Strómme, P.: Clini- 
cal presentation and natural course of the carbohy- 
drate-deficient glycoprotein syndrome. Acta Pae- 
diatr. Scand. [Suppl.], 1991. In press. 

4. Blennow, G., Jaeken, J., and Wiklund, L. M.: 
Neurological findings in the carbohydrate-deficient 


glycoprotein syndrome. Acta Paediatr. Scand. 
[Suppl.] 1991, In press. 

5. Strómland, K., Hagberg, B., and Kristiansson, 
B.: Ocular pathology in disialotransferrin develop- 
mental deficiency syndrome. Ophthalmic Paediatr. 
Genet. 11:309, 1990. 

6. Stibler, H., and Jaeken, J.: Carbohydrate defi- 
cient serum transferrin in a new systemic hereditary 
syndrome. Arch. Dis. Child. 65:107, 1990. 

7. Stibler, H., Jaeken, ]., and Kristiansson, B.: Bio- 
chemical characteristics and diagnosis of the carbo- 
hydrate-deficient glycoprotein syndrome. Acta Pae- 
diatr. Scand. [Suppl.] 1991, In press. 

8. Berson, E. L.: Electroretinographic findings in 
retinitis pigmentosa. Jpn. J. Ophthalmol. 31:327, 
1987. 

9, Andréasson, S. 0. L., and Ehinger, B.: Electro- 
retinographic diagnosis in families with X-linked 
retinitis pigmentosa. Acta Ophthalmol. 68:139, 
1989. 

10. Andréasson, S. O. L., Sandberg, M. A. and 
Berson, E. L.: Narrow-band filtering for monitoring 
low-amplitude cone electroretinograms in retinitis 
pigmentosa. Am. J. Ophthalmol. 105:500, 1988. 

11. Fulton, A. B., and Hansen, R. M.: Electroreti- 
nography. Application to clinical studies of infants. J. 
Pediatr. Ophthalmol. Strabismus 22:251, 1985. 

12. Berson, E. L., Gouras, P., and Hoff, M.: Tem- 
poral aspects of the electroretinogram. Arch. Oph- 
thalmol. 81:207, 1969. 

13. Schmidt, S. Y., Heth, C. H., Edwards, R. B., 
Brandt, J. T., Adler, A. J., Spiegel, A., Shichi, H., and 
Berson, E. L.: Identification of proteins in retinas and 
IPM from eyes with retinitis pigmentosa. Invest. 
Ophthalmol. Vis. Sci. 29:1585, 1988. 

14. Ulshafer, R. J., Allen, C. B., and Fliesler, S. J.: 
Tunicamycin-induced dysgenesis of retinal rod outer 
segment membranes. Invest. Ophthalmol. Vis. Sci. 
27:1587, 1986. 


OPHTHALMIC MINIATURE 
In brief, I believe that I may hold the expectation not to be exaggerated, 
that all the alterations of the vitreous body and of the retina which, until 
now, have been found in cadavers, will also permit of recognition in the 
living eye—a possibility which appears to promise the most remarkable 
advances for the hitherto undeveloped pathology of this structure. 
Von Helmholtz, H.; Shastid, T. H. (trans.) The Description of an 


Ophthalmoscope (1851) 


Chicago, Cleveland Press, 1916, p. 29 
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PERSPECTIVES 





The Laser Step in Early Glaucoma Therapy 
E. Michael Van Buskirk, M.D. 


The Glaucoma Laser Trial has raised ques- 
tions about the appropriate place of argon laser 
trabeculoplasty in the treatment of open-angle 
glaucoma.’ The Glaucoma Laser Trial Research 
Group concluded that the study encouraged the 
application of laser trabeculoplasty as initial 
therapy by postponing the onset of medical 
therapy with its attendant inconvenience and 
risk of drug side effects.! In an accompanying 
editorial, however, Lichter? urged caution 
about overinterpreting the data. At the same 
time, ophthalmologists receive communica- 
tions from laser manufacturers urging initial 
treatment. A professional tabloid reports that 
every patient with glaucoma has a “right” to 
early laser treatment and touts that “Initial 
Laser Tops Drugs for Control”! Thus, we must 
legitimately question where laser treatment fits 
in the scheme of lifelong glaucoma therapy. 
Indeed, with the recent studies of initial surgi- 


87 


cal therapy, the entire spectrum of sequential 
glaucoma therapy has come under renewed 
scrutiny.‘ | 

The concept of laser trabeculoplasty has been 
confusing from its inception. Many interested 
Observers were skeptical about initial reports 
that nonpenetrating trabecular laser burns 
could produce a lasting hypotensive re- 
sponse." A monkey model of laser-induced 
ocular hypertension was not terribly different 
from the hypotensive clinical treatment being 
proposed.’ Multiple subsequent studies,*” 
however, substantiated the lasting hypotensive 
response to trabecular laser initially reported 
by Wise and Witter.® Subsequently, argon laser 
trabeculoplasty has assumed a routine role in 
the treatment of patients with open- angle glau- 
coma, although its appropriate place in sequen- 
tial therapy remains controversial. 

Studies of the 1980s have demonstrated that 
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laser trabeculoplasty predictably reduces intra- 
ocular pressure in the vast majority of treated 
subjects. The hypotensive effects appear to be 
additive to most pharmacologic hypotensive 
agents. Despite the initially encouraging re- 
sponse, the hypotensive effect progressively 
diminishes over time, with an annual rate of 
about 1096 of successful treatments failing or 
the patients requiring additional therapy.?" 
This failure rate does not impugn laser therapy 
as a valid treatment. Primary open-angle and 
similar glaucomas develop from progressive 
trabecular outflow obstruction, a process that 
would be expected to proceed with or without 
laser therapy. Some studies suggested that after 
initially successful complete 360-degree laser 
treatment that subsequently failed, repeat laser 
treatment again significantly reduced intraocu- 
lar pressure in responsive patients.* Other 
studies showed little benefit to repeat treat- 
ment.!^? 

The exact pressure-lowering mechanism of 
laser trabecular therapy remains unknown, but 
the same can be said for miotic and adrenergic 
drug therapy. Despite the catchy name, trabec- 
uloplasty, there is little evidence that there is 
much plastic effect and some data to the con- 
trary. 7 Some studies suggested that laser 
initiated a cascade of biologic events, similar to 
the response to some drugs??? 

Clinically, the hypotensive response appears 
to be relatively independent of the wavelength 
or character of laser, the location or extent of 
the laser burns within the trabeculum, and the 
specific mechanism of noninflammatory open- 
angle glaucoma. Thus, from the studies 
of the 1980s, laser treatment of the trabecular 
meshwork, like pharmacologic treatment, ap- 
pears to reduce intraocular pressure nonspecifi- 
cally for a finite period of time and is renewable 
with reapplication in some highly responsive 
patients. 

In the mid 1980s, The Glaucoma Laser Trial 
reseatch group sought to compare the effects of 
laser trabecular treatment to medical treatment 
in patients with newly diagnosed glaucoma.* 
Based upon studies to date, many published 
after the Glaucoma Laser Trial, one would pre- 
dict a nonspecific, substantial, but temporary, 
decrease in intraocular pressure in eyes receiv- 
ing laser therapy, essentially the result of the 
trial. 

Comparison of the relative efficacy of laser to 
medical therapy becomes more difficult, partic- 
ularly in determining the appropriate place of 
each modality in the sequence of therapy. Eco- 


nomic factors now loom increasingly important 
in decisions about the appropriateness of a 
given therapy. Whether delaying the onset of 
medical therapy for two years produces any real 
advantage for the quality of life, blindness 
prevention, or the economics of glaucoma care 
can be debated for society as a whole and for an 
individual patient facing a lifelong need for 
some sort of therapy. The cost of a single laser 
treatment compares favorably to two years of a 
single drug therapy with a beta blocker. 

Some real concerns arise, however, about 
interpreting the Glaucoma Laser Trial data.’ A 
sequence of steps of medical therapy were de- 
fined, starting with timolol, progressing to 
dipivefrin, low-dose pilocarpine, high-dose pi- 
locarpine, and then combined therapy.’ On the 
day of treatment, one eye received laser therapy 
and the fellow eye received timolol. When ther- 
apy was advanced, the next prescribed step in 
the sequence of therapy was used. Because the 
laser-treated eye received timolol as Step 2, 
however, the various steps in advancing medi- 
cal therapy were never comparable between the 
two eyes! (Table). 

The data showed that, of the laser-treated 
eyes, just over half required additional medical 
therapy within two years. In other words, a 
patient receiving laser therapy faces a greater 
than 5096 chance of requiring medicines within 


TABLE 
THERAPEUTIC STEPS IN THE GLAUCOMA LASER 
TRIAL' 
STEP 

NO. LASER FIRST MEDICINE FIRST 

1 Argon laser Timolol 
trabeculoplasty 

2 Argon laser Dipivefrin 
trabeculoplasty 
plus timolol 

3 Argon laser Low-dose 
trabeculoplasty pilocarpine 
plus dipivefrin 

4 Argon laser High-dose 
trabeculoplasty pilocarpine 
plus low-dose 
pilocarpine 

5 Argon laser Timolol plus 
trabeculoplasty high-dose 
plus high-dose pilocarpine 
pilocarpine 

6 Argon laser Dipivefrin plus 
trabeculoplasty plus high-dose 
timolo! plus pilocarpine 


high-dose pilocarpine 
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two years.! Furthermore, the study showed that 
the timolol-treated eyes that required addition- 
al therapy underwent twice as many steps or 
changes in medications as did the laser-treated 
eyes, but the advancing steps of therapy were 
different between the laser- and drug-treated 
eyes! (Table). Ominous was the suggestion that 
visual field deterioration accounted for nearly 
twice as many medication step changes in the 
laser-treated as the nonlaser-treated eyes.'* 
Thus, a factor in favor of initial laser treatment 
is the two-year delay in drug treatment. Two 
years' grace from drug therapy is relatively 
meaningless at the onset of an adult life of 
glaucoma therapy, although it may be worth- 
while for elderly patients hoping to retain vi- 
sion without surgery during their waning years. 

Eyes treated initially with laser therapy re- 
quired only half as many step changes in subse- 
quent medical therapy as did those eyes treated 
initially with timolol. At first blush, this seems 
the greatest advantage of laser therapy, but this 
conclusion requires more serious examination 
of the study design and results. The laser- 
treated eyes received laser treatment as Step 1 
with the addition of timolol as Step 2. The 
nonlaser-treated eyes received timolol as Step 1 
with the withdrawal of timolol and the substi- 
tution of dipivefrin as Step 2.! Thus, in Step 2, 
the laser-treated eyes had already had laser 
therapy and were receiving timolol, but 
the medically treated eyes were receiving 
dipivefrin alone! (Table). In essence, for the 
laser-treated eyes, Step 2 became a giant step 
ahead, but, for the nonlaser-treated eyes, Step 2 
was a leap backward! It should come as no 
surprise that the medically treated eyes re- 
quired a move beyond Step 2 to Step 3 or 4, 
since they had to go all the way to Step 5 before 
again becoming eligible to receive a significant 
aqueous humor suppressant (Table). Thus, the 
previous stipulation in the study design for 
dipivefrin as Step 2 for the timolol-treated eyes 
and timolol as Step 2 for the laser-treated eyes 
invalidates using the number of therapy step 
changes as an index of relative therapeutic 
efficacy. 

The Glaucoma Laser Trial has shown conclu- 
sively that initial laser treatment offers no real 
advantage to medical therapy for the patient 
with newly diagnosed glaucoma, except a cou- 
ple of years' grace before starting other medica- 
tions. The economics are similar. The risk of 
advancing neuropathy is similar. The relative 
requirement for additional medications cannot 
be answered because of flaws in the study 
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design. In some respects, the study suggests 
initial laser treatment to be disadvantageous 
compared to laser treatment placed toward the 
end of the medical sequence of therapy. More 
than half of the eyes treated initially with laser 
therapy required advancement in therapy after 
only two years. In other studies of eyes that 
received laser therapy after maximal medical 
therapy, about five years passed before 5096 
failed." Unless the laser effect is renewable, 
the modality may be wasted in the early years of 
treatment, which denies its later benefit when 
medical alternatives have been exhausted and 
the patient faces surgery. 

Because of the incomparability of the sequen- 
tial medication steps, the Glaucoma Laser Trial 
was no giant step for mankind. At best, it shows 
initial laser therapy to be of little if any value 
compared to conventional medical treatment. 
At worst, misinterpretation opens the door for 
commercial and professional exploitation of a 
highly remunerative procedure. 


From the Devers Eye Institute, Good Samaritan Hospi- 
tal and Medical Center, Portland, Oregon. 

Reprint requests to E. Michael Van Buskirk, M.D., 
1040 N.W, 22nd Ave., Ste. 320, Portland, OR 97210. 
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Central Retinal Artery Occlusion in a In the recovery area, ecchymosis and edema 
Child After General Anesthesia of the right eyelids were observed, and the iris 

was noted to be discolored. An ophthalmology 
Anthony Locastro, M.D., consultation confirmed the eyelid ecchymosis 
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Pittsburgh, PA 15213-3388. 

Occlusion of the central retinal artery is un- 
common in children. Brown, Magaral, and 
Shields! studied 27 children and young adults 
who developed retinal artery obstruction and 
found an association with migraine, coagula- 
tion abnormalities, trauma, sickle cell disease, 
cardiac disorders, use of oral contraceptives, 
pregnancy, drusen of the optic disk, and in- 
creased intraocular pressure. None of the cases 
occurred under general anesthesia. We treated 
a healthy 12-year-old girl who developed a 
central retinal artery occlusion during a proce- 
dure to correct scoliosis of the spine. 

A 12-year-old girl underwent posterior spinal 
fusion of the third thoracic and first lumbar 
vertebrae with an iliac crest graft and rib exci- 
sion. During this eight-hour operation, the pa- 
tient was in a prone position with her face 
resting on a padded head ring (Fig. 1). 
Throughout the procedure, there was no hypo- 
tension (blood pressure less than 100/60 mm 





Hg), and the blood volume was maintained. Fig. 1 (Locastro, Novak, and Biglan). The padded 
Continuous monitoring showed blood oxygen headrest that was used to protect the eyes during the 
saturation to be completely maintained. operation. 
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and edema. The iris was discolored because of 
layering of a hyphema, and the right pupil 
showed an afferent defect. Intraocular pressure 
was normal. The fundus of the right eye showed 
the retinal vessels perfusing the retina, and 
there was intraretinal edema that involved the 
posterior pole, excluding the macula. The left 
eye was normal. No evidence of emboli, hemor- 
rhage, or optic disk drusen was found. Because 
the retina was being perfused, it was elected 
not to institute treatment. 

Results of cardiac evaluation with echocardi- 
ogram, hemoglobin electrophoresis, and coag- 
ulation studies were unremarkable. The patient 
did not have migraine, and she did not use oral 
contraceptives. 

Twenty hours later the patient had visual 
acuity of R.E.: no light perception and L.E.: 
20/20. The afferent pupillary defect and retinal 
edema persisted. Three months later, visual 
acuity remained no light perception in the right 
eye. The retinal edema had resolved, and there 
was atrophy of the optic nerve (Fig. 2). 

Reports of blindness after general anesthesia 
is uncommon, especially in children. Hollen- 
horst, Svein, and Benoit? described eight pa- 
tients, ranging in age from 29 to 50 years, who 
lost vision after having undergone a neurosur- 
gical procedure requiring a posterior approach. 
As in our case, the patients' faces were cush- 
ioned in well-padded headrests. Two of the 
patients had hypotensive episodes. At the con- 
clusion of the procedure, visual acuity of hand 
motions in the affected eye and retinal edema 
with afferent pupillary defects were consistent 
findings in these two patients. Final visual 
acuity ranged from 20/15 to no light percep- 





Fig. 2 (Locastro, Novak, and Biglan). The optic 
nerve of the right eye shows early signs of atrophy 
three weeks after the operation. 
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tion, with visual acuity of hand motions or 
worse in five patients. In an effort to elucidate 
the cause of the artery occlusion, Hollenhorst, 
Svein, and Benoit? performed studies on pri- 
mates. They concluded that the common de- 
nominator when vision was lost was applica- 
tion of pressure to the eyeball. They were 
unable to conclude that shock was a prerequi- 
site for this condition. 

Because of the frequency of spinal fusion in 
children and the need for early recognition and 
treatment to prevent loss of vision, we encour- 
age careful monitoring of the face, protection of 
the eye and orbits during these operations, and 
prompt consultation if injury is suspected. 
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Progressive massive exudative retinal detach- 
ment that occurs as a complication of ocular 
episcleral plaque radiotherapy for choroidal or 
ciliary body melanoma! commonly leads to 
total loss of vision in the affected eye and 
occasionally prompts the surgeon to recom- 
mend enucleation.? Based on previous experi- 
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ence with this phenomenon, we treated a 
patient with delayed exudative retinal de- 
tachment after plaque radiotherapy by vit- 
rectomy, internal drainage of subretinal fluid, 
and endolaser in an attempt to reattach the 
retina and preserve vision. 

À 49-year-old woman had flashing lights 
in the left eye of two weeks' duration. Ophthal- 
mic examination disclosed a brown cilio- 
choroidal mass measuring 11 X 9 mm in basal 
diameters by 4.5 mm in thickness nasally in the 
left eye. Standardized A-scan ultrasonography 
disclosed low-amplitude internal reflectivity 
consistent with malignant melanoma. The tu- 
mor was associated with a nonrhegmatogenous 
retinal detachment with clear shifting subreti- 
nal fluid involving 5096 of the retina. 

The patient was treated by episcleral rutheni- 
um 106 plaque radiotherapy using a 15-mm 
diameter ophthalmic applicator. The total im- 
plantation time was 119.7 hours. The dose was 
41,871 cGy at 1 mm and 9,313 cGy at the tumor 
apex. 

The patient did well postoperatively and 
showed satisfactory local tumor regression and 
resolution of all subretinal fluid. Approximate- 
ly four months after treatment, however, she 
began to develop an exudative detachment in- 
feriorly. The detachment increased progres- 
sively in extent and threatened the macula. 
Visual acuity was still correctable to 20/20. An 
attempt was made to drain the subretinal fluid 
and reattach the retina. This was accomplished 
by pars plana vitrectomy with internal drainage 
of subretinal fluid and fluid-air exchange fol- 
lowed by scatter endophotocoagulation to the 
previously detached inferior retina. Cytologic 
assessment of the subretinal fluid disclosed no 
malignant cells. 

Three months postoperatively visual acuity 
decreased to 20/400 because of reaccumulation 
of subretinal fluid extending to the macula. 
This redetachment was managed in the office 
by repeat fluid-air exchange. The subretinal 
fluid gradually resolved over one month. Four 
months after her vitrectomy, she was given 
additional scatter laser treatment over the infe- 
rior one half of the retina and tumor. The retina 
has remained flat with no further reaccumula- 
tion of subretinal fluid. The patient has subse- 
quently undergone uncomplicated extracapsu- 
lar cataract extraction with implantation of a 
posterior chamber intraocular lens. She has 
done well postoperatively, maintaining stable 
postirradiation tumor regression and complete 
retinal attachment. At the most recent follow- 
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up examination 37 months after plaque thera- 
py, visual acuity was correctable to 20/50. 

Progressive exudative retinal detachment af- 
ter episcleral plaque radiotherapy for a posteri- 
or uveal melanoma is uncommon.’ Detach- 
ments of this type, however, tend to be 
relentlessly progressive in many affected pa- 
tients once they become bullous. Such detach- 
ments are commonly complicated by rapid total 
opacification of the lens, phacomorphic angle- 
closure or neovascular glaucoma, complete loss 
of vision in the eye, and severe pain. Because of 
these complications, most patients who devel- 
op this problem have undergone enucleation.’ 
Patients who have tolerated their total bullous 
exudative retinal detachment after plaque ther- 
apy and have not undergone enucleation even- 
tually have spontaneous retinal reattachment; 
unfortunately, however, the retina in such 
cases is severely disorganized, and the vision 
does not return. 

In our patient, we intervened surgically just 
when the exudative retinal detachment was 
starting to become bullous. We believe that we 
have prevented total loss of vision and other 
possible postirradiation ocular complications. 
We cannot conclude, of course, from this single 
case that the intervention we used was truly 
appropriate or that it was convincingly better 
than what we would have observed without 
treatment. We recognize the concerns of many 
of our colleagues that intraocular surgery (let 
alone any additional ocular manipulation) on 
an eye containing a posterior uveal melanoma 
may increase the patient’s risk of death from 
metastatic melanoma. Conversely, we are un- 
aware of any compelling clinical data in support 
of this concern. We believe that we have pre- 
served our patient’s eye with useful vision, and 
we are optimistic that our postirradiation ocu- 
lar surgery has not compromised our patient’s 
chances for long-term melanoma-free survival. 
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Severe Anaphylactic Reaction to 
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A 65-year-old woman with an eight-year his- 
tory of type II diabetes had been uneventfully 
examined with the use of fluorescein angiogra- 
phy three times during the preceding 12 
months, with intravenous administration on 
the first two occasions and oral administration 
on the third. On the second oral fluorescein 
angiography examination (four months after 
the first), she was given four 500-mg fluorescein 
capsules. One hour later she began to have 
difficulty in breathing, incontinence, bradycar- 
dia, and arterial hypotension (65/40 mm Hg) 
and had a swollen neck and glottal edema with 
a blood glucose level of 120 mg. After immedi- 
ate intravenous administration of 40 mg of 
prednisolone, her breathing was eased, and 
arterial pressure increased to 100/70 mm Hg. A 
few hours later she recovered; there was no 
recurrence of the symptoms during the next six 
hours of observation or during the following 48 
hours. 

The patient had no medical or family history 
of atopy. We have used oral fluorescein angiog- 
raphy on 109 occasions previously with no 
abnormal reactions, including those with the 
same capsules. The patient had been given 
fluorescein three times in the previous year 
(twice intravenously and once orally), which 
suggests that she had been sensitized to sodium 
fluorescein or the excipient. 

The dose of fluorescein administered (one 
500-mg capsule per 15 kg of body weight) was 
also used by Quentel, Attali, and Coscas.’ 
Kinsella and Mooney” described anaphylaxis in 


a 16-year-old boy 20 minutes after administra- 
tion of 5 ml of a 25% solution of sodium 
fluorescein in orange juice (1.25 g/100 ml). 

Anaphylactic reaction rates for intravenous 
fluorescein angiography have been reported to 
be below 0.696.** Our case constitutes 0.9% of 
the 110 examinations we have performed with 
the oral technique. One of the advantages of 
this technique is the absence of serious adverse 
reactions.’ Although these two reported cases 
of anaphylaxis do not rule out the use of oral 
fluorescein angiography, the findings do imply 
that patients should be warned of the possibili- 
ty of reaction and that they should be observed 
for a few hours after administration. 
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Although Bartley and Gorman! believe that 
hepatic cirrhosis does not cause eyelid retrac- 
tion, I have treated a patient in whom there 
seems to be little doubt that true eyelid retrac- 
tion was caused by hepatic cirrhosis. Photo- 
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graphs of this patient have been published 
elsewhere.” 

In October 1971, a 41-year-old man was ad- 
mitted to the Johns Hopkins Hospital because 
of jaundice, ascites, and a personality change 
associated with chronic alcohol abuse. Physical 
examination disclosed an increased hemidia- 
phragm with poor excursion, massive ascites, a 
prominent superficial venous pattern across the 
abdomen with other evidence of portal hyper- 
tension, including an enlarged liver and spleen, 
scrotal edema, presacral edema, and peripheral 
edema. Esophagoscopy disclosed numerous 
varices. The patient was tremulous and had a 
blunted affect, but he had no asterixis. Addi- 
tionally, he had marked eyelid retraction, with- 
out proptosis or orbital congestion. The patient 
had no history of thyroid dysfunction. Results 
of tests of thyroid function, including measure- 
ments of serum thyroxin and triiodothyronine 
in the serum, and a Werner suppression test 
were normal. While at the hospital, the patient 
had a massive gastrointestinal hemorrhage 
from a duodenal ulcer; however, he gradually 
recovered and was eventually discharged from 
the hospital approximately six weeks after ad- 
mission. He was followed up by a gastroente- 
rologist for the next two years, during which 
time his liver function became normal and his 
eyelid retraction resolved. He subsequently 
moved to Florida where he was followed up at 
regular intervals by both a gastroenterologist 
and an ophthalmologist for the next ten years. 
He died of cancer in 1990. He had never devel- 
oped any clinical or laboratory evidence of 
thyroid disease and had never had any recur- 
rence of his eyelid retraction. 

It would appear that this patient had Sum- 
merskill’s sign, eyelid retraction from hepatic 
cirrhosis, and that the condition resolved with 
the successful treatment of the cirrhosis. 
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Ligneous conjunctivitis is a rare disorder, 
which is characterized by an aberrant response 
to inflammation. The condition often begins in 
early childhood and may involve the upper and 
lower tarsal as well as the bulbar conjunctiva.’ 
The precipitating factor may be a local injury or 
a part of a multisystem response to a systemic 
process.” These injuries include bacterial, viral, 
and fungal infections, toxins, allergy, and trau- 
ma. Spontaneous resolution has been reported, 
but the clinical course often lasts many years 
with frequent recurrences.! Surgical removal 
alone usually results in regrowth of the mem- 
brane in as few as two days. More recently, 
excisional biopsy and topical cyclosporine have 
been advocated? 

An 11-year-old girl had an upper respiratory 
infection and concurrent conjunctivitis.? Nine 
years later, after recurrent bouts of her disease, 
she was referred to the National Institutes of 
Health where she underwent surgical stripping 
of the membrane and treatment with topical 
cyclosporine (296 solution) and topical cortico- 
steroids. Immunohistochemical studies of the 
excised tissue showed a 3:1 ratio of CD4+/ 
CD8+ with 75% of the T lymphocytes express- 
ing an interleukin-2 receptor, focal accumula- 
tion of plasma cells, and B lymphocytes? Immu- 
nofluorescence showed IgG as a prominent 
component of the amorphous hyaline material. 
Fibrin and fibrinogen were also present. After 
several months the lesions regressed. The con- 
dition remained in remission, and the patient 
was asymptomatic without evidence of any le- 
sions after cessation of all topical eyedrops. 

Four years after stopping cyclosporine, the 
patient again developed active lesions. Oral 
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penicillin had been started one week earlier for 
culture-positive B streptococcus pharyngitis. 
Conjunctival Gram stain showed no organisms 
and few granulocytes and monocytes. A regi- 
men of gentamicin sulfate, prednisolone ace- 
tate, and cyclosporine eyedrops was begun. 
Conjunctival cultures grew Haemophilus influ- 
enzae and scant Staphylococcus aureus. After 
several months with continued topically ad- 
ministered cyclosporine, the lesions regressed 
to atrophic scars. The cyclosporine was tapered 
during a four-month period. The condition has 
remained in remission, and the patient contin- 
ues to be asymptomatic without evidence of 
any active lesions after cessation of all topical 
eyedrops. 

Cyclosporine affects the ability of the T lym- 
phocytes to produce and use lymphokine inter- 
leukin-2. Because of the lipid solubility of cy- 
closporine, high levels can be measured in 
conjunctiva, sclera, and corneal epithelium. In 
a randomized study, topically administered cy- 
closporine was demonstrated to be effective in 
treating vernal keratoconjunctivitis.' 

Trauma, hypersensitivity, and infection have 
all been proposed as contributors to this condi- 
tion. The injury resulting in the reactivation of 
this patient's disease, which had been in com- 
plete remission for four years, was likely her 
localized upper respiratory infection and con- 
comitant bacterial conjunctivitis. Before initiat- 
ing treatment with topical cyclosporine four 
years previously, she had a ten-year history of 
recurring lesions, without substantial control 
of symptoms. She had been treated with topical 
corticosteroids, sodium cromolyn 496, hyalu- 
ronidase, and thiotepa without success. Topical 
cyclosporine in conjunction with topical corti- 
costeroids suppressed episodes of reactivation 
of ligneous conjunctivitis and relieved the dis- 
comfort. 
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Lyme borreliosis is a spirochetosis, which is 
caused by Borrelia burgdorferi and transmitted 
by the Ixodidae ticks. In the different stages of 
the disease, dermatologic, neurologic, cardiac, 
and joint abnormalities can occur." The most 
common ocular manifestation of Lyme disease 
is a transient mild conjunctivitis in the early 
stage,?? but isolated cases of interstitial kerati- 
tis, episcleritis, iridocyclitis, vitreitis, panoph- 
thalmitis, optic disk edema, diffuse choroiditis 
with exudative retinal detachment, ischemic 
optic neuropathy, optic neuritis, neuroretinitis, 
orbital myositis, paresis of the oculomotor or 
abducent nerve, and pseudotumor cerebri have 
been reported? We treated a patient with 
Lyme disease in whom the only signs of the 
disease were eyelid swelling, bilateral follicular 
conjunctivitis, and unilateral regional lymph- 
adenopathy. 

In August 1989, a 12-year-old boy was bitten 
by a tick on the left lower eyelid during a 
vacation at a camp in the region of Antwerp, 
Belgium. The tick was detected and removed 
manually the next day by his father. A family 
physician, who was consulted because of the 
left eyelid swelling and epiphora, prescribed an 
oral antihistaminic and sodium cromoglycate 
eyedrops. Since this treatment during several 
months failed to improve the ocular condition, 
the patient was referred to us in March 1990. 
He had had no malaise, fatigue, or any other 
general systemic symptom. Neither the patient 
nor his parents had observed erythema at the 
site of the bite or in the surrounding area. The 
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Figure (Mombaerts, Maudgal, and Knockaert). 


Large follicles were noted on the tarsal conjunctiva 
and in the fornix of the left eye. 


left eyelids were more swollen than the right. 
Large follicles were present on the tarsal con- 
junctiva and in the fornices of both eyes, but 
they were more pronounced in the left eye 
(Figure). The bulbar conjunctiva was hypere- 
mic. The cornea, anterior chamber, vitreous, 
and fundus of both eyes were normal. Best- 
corrected visual acuity was 20/20 in each eye. 
General physical examination disclosed non- 
tender palpable left preauricular and subman- 
dibular lymph nodes. There were no other ab- 
normal findings. Cultures of the conjunctival 
swabs did not grow any bacteria or viruses. 
Results of serologic tests for B. burgdorferi, 
however, were positive with an immunofluores- 
cence assay titer of greater than 1:128 and an 
enzyme-linked immunosorbent assay titer of 
greater than 1:100. A presumptive diagnosis of 
Lyme disease was made, and topical 0.4% dexa- 
methasone eyedrops were prescribed, which 
resulted in a decrease of swelling of the eyelids 
and the size of the follicles. As soon as the 
diagnosis was confirmed by the results of sero- 
logic tests, a regimen of oral doxycycline, 100 
mg/day, was started and continued for four 
weeks. The patient has had no recurrences of 
the symptoms. 

Lyme disease may manifest a wide array of 
signs and symptoms. Our patient, however, did 
not recall having erythema chronicum migrans 
or any period of abnormal fatigue, fever, head- 
ache, stiff neck, myalgia, or arthralgia. The only 
signs and symptoms in this patient were the 
bilateral eyelid swelling, follicular conjunctivi- 
tis, epiphora, and enlarged nontender regional 
lymph nodes on the side of the tick bite. The 
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diagnosis of Lyme disease in this case was 
supported by the history of tick bite, the posi- 
tive results of the serologic tests (indirect im- 
munofluorescence assay as well as the more 
specific ELISA), and the response of the disease 
to specific antibiotic therapy. Although we did 
not attempt to isolate the causative agent from 
the involved tissues, the efficacy of the antibiot- 
ic therapy suggests the presence of spirochetes, 
probably at the site of the bite. The partial 
response to topical corticosteroid treatment 
may suggest an immune-mediated conjunctivi- 
tis. The findings in our patient demonstrate that 
bilateral follicular conjunctivitis, eyelid swell- 
ing, and regional lymphadenopathy may be the 
only manifestations of Lyme disease if the tick 
bite is located in the periorbital region. 
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Horner's syndrome has been reported after 
numerous surgical procedures involving the 
thoracic inlet and neck, including intercostal 
chest drains, internal jugular vein catheteriza- 
tion, interscalene brachial plexus block, carotid 
angiography, and cardiothoracic surgery.’ To 
the list of iatrogenic causes of oculosympathetic 
paresis, we add a case of a patient who devel- 
oped Horner’s syndrome after percutaneous 
subclavian vein cannulation for placement of a 
transvenous cardiac pacemaker. 

A 55-year-old man noted the abrupt onset of 
left-sided blepharoptosis immediately after 
surgical insertion of a pacemaker. The patient 
had a history of sick sinus syndrome and had 
undergone cannulation of the left subclavian 
vein under local anesthesia. The pacemaker 
lead was then passed transvenously and em- 
bedded in the right ventricle. No intraoperative 
complications were reported. No other neuro- 
logic sequelae were noted. The patient did not 
have any ipsilateral impairment of sweating, 
but he indicated that he had limited his physical 
activity after insertion of his pacemaker. 

Examination one week after pacemaker inser- 
tion disclosed moderate blepharoptosis of the 
left upper eyelid with palpebral fissure heights 
in primary gaze of R.E.: 11 mm and L.E.: 8 mm 
(Figure). The pupils had anisocoria in bright 
light with diameters of R.E.: 4 mm and L.E.: 3.5 
mm. Anisocoria was more pronounced in dim 
light with pupillary diameters of R.E.: 6 mm 
and L.E.: 4 mm. Pupillary light reflexes, extra- 
ocular movements, and confrontation visual 
fields were normal. Results of slit-lamp biomi- 
croscopy were normal, except for the incidental 





Figure (Gedde and associates). After percutaneous 
subclavian vein cannulation with insertion of a trans- 
venous cardiac pacemaker, the patient developed left 
blepharoptosis and anisocoria. 


finding of cornea guttata in both eyes. Results 
of the retinal examination were normal. 

Pharmacologic confirmation and localization 
of the lesion were performed. Topical cocaine 
4% was instilled in the inferior conjunctival 
fornix of each eye; the right pupil dilated, and 
the left pupil failed to dilate. One week later the 
pupils were tested with topical hydroxyam- 
phetamine 196. Both pupils dilated. Results of 
computed tomography of the chest were nega- 
tive for any mass lesions; the pacemaker lead 
was in good position. 

Horner's syndrome may be caused by a lesion 
anywhere along the three-neuron pathway 
from the hypothalamus to the orbit. Pharmaco- 
logic testing localized this patient's lesion to 
the second (preganglionic) neuron, which 
leaves the spinal cord at the ciliospinal center of 
Budge and Waller to ascend up the cervical 
sympathetic chain and synapse in the superior 
cervical ganglion. Second neuron oculosympa- 
thetic paresis is caused by lesions or trauma in 
the high thoracic or low cervical regions. The 
most frequently identified causes of pregangli- 
onic Horner's syndrome are neoplasia and trau- 
ma.” 

In our patient, the temporal association of the 
percutaneous subclavian venous pacemaker in- 
sertion and the abrupt onset of blepharoptosis 
and anisocoria implicate the surgical procedure 
as the cause. Additionally, radiologic examina- 
tion of the patient's thorax and upper neck 
disclosed no anatomic abnormalities, such as 
tumor. 

The sympathetic fibers of the ansa subclavia 
lie in close proximity to the subclavian artery 
and vein near the apex of the lung, and we 
speculate that inadvertent trauma to this region 
during cannulation of the subclavian vein pro- 
duced Horner's syndrome in this patient. Re- 
cent pacemaker insertion should be considered 
as a possible cause of preganglionic Horner's 
syndrome. 
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Chronic postoperative uveitis after extracap- 
sular cataract surgery has become an increas- 
ingly important clinical problem. Classically, 
inflammation directed against lens proteins, 
mediated by complement-fixing antibodies 
against the antigens remaining in the residual 
cortex, has been implicated in the pathogene- 
sis.’ Thus, the fellow eye would be expected to 
be at risk for future involvement after cataract 
surgery, since the antilens autoantibodies 
would be present in the blood. 

In recent years, inflammation associated with 
chronic Propionibacterium acnes infection has 
become another common cause of postopera- 
tive uveitis. Although this syndrome is caused 
by a localized indolent endophthalmitis, many 
of the clinical features resemble those of 
lens-induced uveitis, especially the chronic 
corticosteroid-responsive iridocyclitis with 
granulomatous keratic precipitates.” Several in- 
vestigators have postulated that the bacteria 
might actually trigger lens-induced uveitis, 
perhaps by acting as an adjuvant to override the 
patient’s immunologic tolerance to their own 
lens antigens.*4 If this hypothesis is true, then 
antilens autoimmunity would become an im- 
portant pathogenic mechanism in this syn- 
drome, and the contralateral eye might be at 
risk for chronic postoperative inflammation af- 
ter extracapsular cataract surgery. 

We investigated the frequency of chronic 
postoperative inflammation in the fellow eye 
after P. acnes-associated inflammation in the 
affected eye. We studied all cases of culture- 
proven P. acnes syndrome managed at our insti- 


tution between January 1986 and October 1990. 
We analyzed patients' records for cataract sur- 
gery in the fellow eye and for any postoperative 
inflammation lasting more than three months 
or recurrences after the initial healing. 

Twenty-six cases of culture-proven P. acnes- 
associated endophthalmitis after extracapsular 
cataract surgery were identified. Of these, 12 
patients had undergone bilateral cataract sur- 
gery. Five patients had undergone cataract sur- 
gery after P. acnes infection in the fellow eye 
with a mean follow-up period of 38.6 months 
(range, five to 84 months). None of these eyes 
developed prolonged or recurrent postopera- 
tive inflammation. Conversely, seven patients 
had undergone extracapsular cataract surgery 
in the fellow eye before P. acnes infection with a 
mean follow-up period of 42.3 months (range, 
20 to 72 months). None of these noninfected 
eyes became inflamed during the episode of P. 
acnes-induced inflammation in the contralater- 
al eye. 

Although the number of cases in this series is 
small, the results appear to indicate that the 
fellow eye is not at great risk for prolonged or 
recurrent inflammation after P. acnes-associ- 
ated inflammation in the fellow eye. Although 
this study does not refute the hypothesis that 
autoimmunity to the lens is an important path- 
ogenic mechanism in this syndrome, it does 
suggest that inflammation directed against lens 
antigens in the fellow eye is not an important 
clinical problem. Nevertheless, alternative 
pathogenic mechanisms can be conceived. Per- 
haps an immune response to antigens on the 
bacteria growing within the eye might induce 
immunogenic inflammation. Either, or both, 
antibody-mediated or T cell- mediated mecha- 
nisms could be operative. The residual lens 
proteins would become a passive target of the 
inflammation initiated by this antibacterial im- 
mune response. Since an antigen-specific im- 
mune attack against the lens antigens them- 
selves was not involved, the fellow eve would 
not become the target of inflammation. 
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Occasionally during the course of anterior 
segment surgery, the posterior lens capsule 
ruptures and lens fragments become displaced 
posteriorly. Although this often requires cor- 
rection in a separate procedure, the cataract 
surgeon should be able to remove these frag- 
ments safely immediately after their displace- 
ment into the posterior vitreous space. The 
main obstacle has been inadequate visualiza- 
tion of the posterior segment of the eye. 

The reason for the visual inaccessibility of 
the posterior segment is the refractive distor- 
tion introduced by the corneal surface. Posteri- 
or segment surgeons place various types of 
contact lenses on the eye to eliminate this 
interface and allow visualization of the retina. 
These lenses are ordinarily not immediately 
available to the cataract surgeon. 

The same effect can be achieved, however, 
with a glass microscope slide. At short notice, 
such slides are usually available sterile. These 
can be used because the intraoperative eye is an 
open system; and the pupillary space of an eye 
in this condition is clear of material protruding 
into the anterior chamber. 

If the posterior lens capsule is ruptured and 
lens material is lost posteriorly, the anterior 
vitreous and readily accessible lens material 
should be removed. The usually available ante- 
rior segment vitrectomy unit, modified by the 
addition of an infusion sleeve, may be used. 
Vitreous posterior to the iris can be removed 
safely with this unit, as visualization permits. 

A sterile glass slide is placed over the mois- 
tened cornea. An applanated circle several mil- 
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limeters in diameter can be created without 
difficulty. Because the eye is open, excess fluid 
escapes from the wound and the intraocular 
pressure is not unduly high. Because the pupil- 
lary space is clear, the corneal endothelium is 
not jeopardized. Focusing the microscope pos- 
teriorly, the retinal surface can be visualized 
with the coaxial light. An intraocular light 
probe is not necessary. If lens fragments are 
noted on the retinal surface, they may be re- 
moved. The vitrectomy unit is first moved pos- 
teriorly and the formed vitreous in the vicinity 
is removed. Then the unit is brought close to 
the lens fragment and gentle suction-only is 
used. The lens fragment will move into the 
vitrectomy unit. At this point, the suction is 
increased to hold the fragment in position, and 
the instrument is moved anteriorly. Once safely 
away from the retina, the vitrectomy action can 
be resumed and the lens material evacuated. If 
the lens material is cortical, it may even be 
possible to aspirate it by using high suction 
only (now that the unit is safely distant from the 
retinal surface.) 

Using this technique will allow the safe re- 
moval of lost lens material at the time of the 
original cataract surgery. Using this procedure 
will generally obviate the need for later vitrec- 
tomy surgery. It will also allow faster rehabili- 
tation of the patient and lower medical costs. 
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in Defense of Animal Research 


EDITOR: 

Gunter K. von Noorden's apologia, “In de- 
fense of animal research" (Am. J. Ophthalmol. 
111:367, March 1991), stated that the activities 
of animal rights groups have ranged from in- 
timidation and death threats to the infliction of 
property damage. In truth, these activities rep- 
resent the extreme, not the range. There are 
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many individuals who are not totally opposed 
to animal research and who do not advocate 
violence, but who feel that the degree of ani- 
mal suffering in some experiments cannot be 
justified on the basis of the seriousness of the 
human condition being studied or on the prob- 
ability of obtaining findings applicable to the 
treatment of human disease. For example, 
highly invasive color vision studies are per- 
formed on primates, with whom we share most 
of our genes. Is this justifiable? 

When researchers ascribe some value to the 
lives of the animals they are using, other than 
the monetary cost involved in obtaining the 
animals, we will have come a long way in re- 
storing respect for the sanctity of all life. 

JAY B. LAVINE, M.D. 
Phoenix, Arizona 


EDITOR: 

I applaud Dr. von Noorden's attention to 
animal research; he is a skillful advocate who 
recommends that we counter activities of ani- 
mal rights groups by commenting to our pa- 
tients, "we were able to help your child be- 
cause of research that is now being threatened 
by animal rights groups . . ..'' Dr. von Noor- 
den asks us to become involved in this type of 
"public education” and "the time to get in- 
volved is now!" He provides examples of ani- 
mal research that, in his opinion, demonstrate 
"advances that would not have come about 
without animal research." 

Ás an investigator who has participated in 
animal (including human) research over the 
past 25 years, I have had occasion to consider 
another side of the story, afforded less atten- 
tion in Dr. von Noorden's editorial. I cannot 
help but be impressed by some of the reason- 
able arguments put forward by the Animal 
Welfare and Animal Rights Groups. Those 
who argue to limit animal use support their 
moral philosophy with reasoning that can be 
compelling. Under certain situations, it is a 
very complex issue for me, when I consider 
such matters as the suffering of a primate con- 
fined for life to a small cage. It appears easy 
for us to use primates in research because we 
are stronger and smarter. When I use primates 
in my research in this way, I believe I have an 
especially strong obligation to defend my posi- 
tion thoroughly, beyond informing the public 
that my way is the right way. I must be as 
certain as I can that the research is vitally 
important, that the number of animals is as 


limited as possible, that suffering is mini- 
mized, and that I have listened carefully to 
advocates for the animal. Only then may I ap- 
proach the public. When I approach the public 
I must be thoroughly prepared to defend my- 
self and my moral philosophy if I come upon 
an individual who, just as thoughtfully as I, 
has reached an opposing position. 

We should all read Dr. von Noorden's edito- 
rial for its advocacy position; then we should 
all read "Animal Liberation," which so beauti- 
fully expresses the advocacy opinion of Peter 
Singer. Thus informed and educated, the phy- 
sician can truly be in a position to provide a 
thoughtful advocacy position to the public. To 
do less, the physician is little better than the 
activist he attempts to counter. 

I agree with Dr. von Noorden, however, that 
we must also live in the world as we find it, 
while we are trying to change it. We need to 
be prepared, from a practical and political 
point of view, for the advocates and extremists 
that we encounter today. At the same time, we 
should try to do what we can to decrease the 
polarization of opinion. It is unlikely that the 
Animal Welfare and Animal Rights Movement 
will disappear. As educated physicians, I hope 
we can look at both sides of the question and 
then begin to forge a compromise position, 
rather than increase the polarization. If we can 
provide a compromise position, this is a role 
of which we can be proud. 

DANIEL FINKELSTEIN, M.D. 
Baltimore, Maryland 


EDITOR: 

It is unfortunate that Dr. von Noorden does 
not understand or chooses to dismiss the en- 
tire point of why some people oppose this 
type of research. This type of research typical- 
ly is defended on the grounds that certain ben- 
efits have been accrued by the human species. 
Pointing to the benefits of one's actions, how- 
ever, in no way justifies those actions. 

The question usually ignored by those who 
reflexively defend what I will call animal re- 
search for simplicity, is the question of morali- 
ty. Where does one draw the line on how far 
to go to provide oneself with perceived bene- 
fits? As a group, we humans have decided that 
we will not allow other human beings, regard- 
less of their intellectual or physical status, to 
be used as mere means to another's ends. AI- 
though nonhuman animals appear to be simi- 
lar in all morally relevant ways to humans, we 
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have arbitrarily left them out of our sphere of 
meaningful moral concern in the area of re- 
search (as well as in other forms of exploita- 
tion). In other words, we have permitted our- 
selves to do to nonhuman animals what we 
would never consider doing to ourselves. We 
tacitly operate under the ethically indefensible 
and morally reprehensible premise that might 
makes right. The question is not, therefore, 
whether benefits can or have been derived 
from animal research, but whether this is an 
appropriate way for such a highly developed 
and intelligent species such as ours to behave. 

Many of Dr. von Noorden's arguments or 
statements are flawed. He naively asserts that 
"[t]he abuse of experimental animals in bio- 
medical research has become a thing of the 
past, since adherence to [animal use] policies is 
mandatory for all recipients of research grants 
from the National Institutes of Health." That 
is like saying by passing a law making rape 
illegal, the problem has ended. How can he be 
certain that in the thousands of laboratories in 
this country, no abuse of nonhuman animals is 
occurring, even by his apparently limited def- 
inition? 

Dr. von Noorden implies that our under- 
standing of the cause of amblyopia has been 
furthered only because of animal research. A 
critical review of the literature, however, does 
not bear out this point. For example, Claud 
Worth had made the proper association be- 
tween amblyopia and strabismus in the 19th 
century.’ Although Dr. von Noorden credits 
animal research with the concept of a sensitive 
period after birth, earlier ophthalmologists 
had been recommending early correction of 
strabismus, and early diagnosis and correction 
of anisometropia, which indicates that they 
had known and understood the concept of a 
sensitive period long before the experimental 
work using nonhuman animals. Even Dr. von 
Noorden himself has been critical of animal 
research when he was considering it only from 
an academic perspective.?? 

When one reviews the situation of amblyo- 
pia, it becomes clear that all the work that has 
been done on nonhuman animals has been 
based on information derived from human ob- 
servations.'^?? All the hypotheses so far exam- 
ined by experimental work were considered by 
physicians in this field years before the experi- 
mental work was done. The available history 
also seems to indicate that there has been es- 
sentially no change in concepts or in treatment 
methods over the last 100 years or more. Con- 
temporary experimental work appears, there- 


fore, to have had no significant effect on how 
amblyopia is treated today. 

Dr. von Noorden also implies that the study 
of human tissue is of value only because of 
preceding experimental work. This certainly is 
untrue, even in the cases he cited. Histologic 
study of enough brain tissue from human pa- 
tients with amblyopia would lead to an under- 
standing of the anatomic changes just as has 
been the case with diseases such as Alzhei- 
mer's disease. Because of increasing sophisti- 
cation in our technological methods, we will 
continue to be able to study the human animal 
in many ways that will supplant the perceived 
need to use nonhuman animals in ways that 
result in significant harm or death to them. 

People who argue for equal consideration of 
the interests of nonhuman animals are not 
misanthropic. We care about all animals, in- 
cluding humans, and simply want the interests 
of all to be weighed when decisions are made 
that involve them. Human beings are not the 
only creatures deserving of freedom and the 
pursuit of their interests. Subjugation of others 
in the name of science does not make it noble 
or right. 

NEDIM C. BUYUKMIHCI, V.M.D. 
Davis, California 
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Reply 


EDITOR: 

I appreciate Dr. Lavine's letter and am well 
aware that not all groups concerned with ani- 
mal rights are advocating violence. Indeed, I 
so stated in my editorial. However, I must re- 
ject his allegation that researchers do not as- 
cribe any value other than monetary to the 
lives of animals and that they lack respect for 
the sanctity of all life. This accusation and the 
unsupported generalization are unfair since 
they are directed at all researchers using labo- 
ratory animals. Some of this research has 
made it possible for Dr. Lavine to prevent 
blindness in his patients and some has actually 
been of benefit to animals! 

Dr. Finkelstein voices his concerns about an- 
imal research, some of which I share. I am 
opposed to animal experiments to gather infor- 
mation that could not equally well be obtained 
by other and more acceptable means and I 
abhor abuse of animals. However, I find it dif- 
ficult to share Dr. Finkelstein’s enthusiasm for 
the writings of Peter Singer, an author who 
while forcefully espousing the rights of ani- 
mals, argues in a more recent book that the 
sanctity of human [sic] life cannot rationally be 
defended.’ 

Dr. Buyukmihci questions the morality and 
appropriateness of using laboratory animals in 
general. A response to these complex issues 
would exceed what is editorially restricted in 
these pages to a brief reply. He also dismisses 
the need for animal experiments in amblyopia 
and strabismus. I do not know on what qualifi- 
cations Dr. Buyukmihci, a veterinary ophthal- 
mologist, bases his authority to do so. The 
publications he cites do not support his con- 
tentions, nor do they contradict the benefits of 
animal research, which I mentioned in my edi- 
torial. If unconvinced by my views, Dr. Buy- 
ukmihci may be interested to know that the 
International Strabismological Association, 
which includes 400 leading strabismologists 
from 44 countries, recognized at its last con- 
gress (March 1990) the advances in knowledge 
and improvement of clinical management of 
visual disorders in children that has been 
brought about by animal research, and has en- 
dorsed such research in strabismus and ambly- 
opia, provided it is performed under strict 
guidelines for the protection and humane 
treatment of laboratory animals. 
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Just as those arguing for equal consideration 
of animals may not be misanthropic, research- 
ers may actually be fond of and respect ani- 
mals, this writer included. 

GUNTER K. VON NOORDEN 
Houston, Texas 


[WARE NICHE B) M UNS et 
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A Comparison of Penetrating 
Keratoplasty to Epikeratoplasty in the 
Surgical Management of Keratoconus 


EDITOR: 

In the article, "A comparison of penetrating 
keratoplasty to epikeratoplasty in the surgical 
management of keratoconus” by J. D. Goosey, 
T. C. Prager, C. D. Goosey, E. F. Bird, and J. 
C. Sanderson (Am. J. Ophthalmol. 111:145, 
February 1991), the authors describe their per- 
sonal experience with 47 eyes with keratoco- 
nus that underwent either epikeratoplasty or 
penetrating keratoplasty. The authors describe 
their preoperative inclusion criteria and post- 
operative refractive and visual results of the 
patients who underwent either surgical proce- 
dure for keratoconus. Our experience has been 
different than that of the authors with respect 
to epikeratoplasty inclusion criteria, the use of 
contact lenses after epikeratoplasty, the effect 
of epikeratoplasty on glare and contrast sensi- 
tivity, rejection rate after penetrating kerato- 
plasty, and the role of epikeratoplasty in the 
overall treatment of keratoconus. 

We agree with the authors' observation that 
the surgical results of both groups yield a 
higher percentage of 20/20 best-corrected vis- 
ual acuity in the patients who underwent pen- 
etrating keratoplasty compared to those who 
had epikeratoplasty. However, the conclusion 
of the authors may have been biased by their 
inclusion of nine of their 30 patients (3096) 
undergoing epikeratoplasty with best-corrected 
visual acuity preoperatively of 20/50 or worse. 
Their inclusion criteria, therefore, differed 
from those of the Nationwide Study,! to which 
our group adhered. Thus, the authors' results 
are not comparable. The authors do not dis- 
cuss the need for a contact lens postopera- 
tively in their epikeratoplasty patients who 
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were contact lens-intolerant preoperatively. We 
noted in our series that 12 of 33 patients 
(3796) required a contact lens postoperatively 
to obtain their best-corrected visual acuity.” 
Therefore, epikeratoplasty does not obviate the 
need for contact lenses postoperatively, which 
the authors fail to point out. Although the au- 
thors discuss the quality of vision in the epi- 
keratoplasty patients as being reduced because 
of residual irregularities in Bowman's mem- 
brane, there is no discussion of the differences 
in glare and contrast sensitivity testing be- 
tween these two procedures with comparable 
Snellen visual acuity. We have found that the 
performance for these two factors is worse in 
the epikeratoplasty patients, compared to the 
penetrating keratoplasty patients for keratoco- 
nus.” | 

Epikeratoplasty has been favored in those 
patients who meet inclusion criteria to avoid 
the risks of endothelial rejection, which ulti- 
mately leads to a failed transplant in 796 to 
1096 of postoperative penetrating keratoplasty 
patients for keratoconus. Our long-term results 
verify these observations.’ The authors do, 
however, report a 31% first-year rejection rate, 
which appears to be excessively high, although 
all patients were apparently treated successful- 
ly with topical immunosuppression. 

Based on the experience of 47 operations for 
keratoconus, the authors imply a major role for 
epikeratoplasty in the management of kerato- 
conus. In our series of 746 eyes, spectacles or 
contact lenses were used in 554 eyes (74%); 
156 eyes (21%) had penetrating keratoplasty; 
and only 36 eyes (4%) had epikeratoplasty. 
Epikeratoplasty has a limited role in the man- 
agement of keratoconus, confined to the pa- 
tient who is contact lens-intolerant and has 
best-corrected visual acuity of 20/40 or better 
and no apical scarring. 


RICHARD G. LEMBACH, M.D. 
JONATHAN LASS, M.D. 
Columbus, Ohio 

GARY N. FOULKS, M.D. 
Durham, North Carolina 
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Reply 


EDITOR: 

Before the publication of our article, there 
was only limited information comparing the 
efficacy of epikeratoplasty and penetrating ker- 
atoplasty in the treatment of keratoconus. Our 
article was intended to provide a more exten- 
sive comparative analysis of these two proce- 
dures performed by the same surgeon in pa- 
tients with keratoconus. 

Our investigation showed that both surgical 
groups had the same percentage of eyes (9396) 
with best-corrected visual acuity of 20/40 or 
better. A further analysis of visual acuity 
showed a significantly higher percentage of pa- 
tients with 20/20 best corrected acuity in the 
penetrating keratoplasty group (7396) than epi- 
keratoplasty group (2496) one year after sur- 
gery. Our inclusion of patients with 20/50 or 
better preoperative visual acuity in the epiker- 
atoplasty group when all of the eyes with pen- 
etrating keratoplasty had visual acuity worse 
than 20/50 does not necessarily lead to a bias 
in the results. The postoperative findings are 
valid because both groups were screened for 
retinal disease and other abnormalities and 
have the same visual potential. 

Our research protocol was not designed to 
be a direct comparison to the Nationwide Epi- 
keratophakia Study. Lembach, Lass, and 
Foulks are correct in noting that our visual 
inclusion of 20/50 or better for the epigraft 
population is one line worse than the Nation- 
wide Epikeratophakia Study criterion of 20/ 
40. However, other marked differences sepa- 
rate the two studies. As detailed in the meth- 
ods section, our epigraft lenticuli were pre- 
pared without lyophilization and had a central 
thickness of 0.2 mm. In contrast, the lenticuli 


Vol. 112, No. 1 


Correspondence 105 





used in the Nationwide Epikeratophakia Study 
were lyophilized and had a central thickness 
of 0.3 mm. We believe the use of nonlyophi- 
lized tissue facilitates postoperative recovery 
because of faster reepithelization. None of our 
patients had an epigraft failure because of a 
persistent epithelial defect. The thinner central 
thickness of our grafts results in a thinner 
overall cornea, which may partially explain the 
higher percentage of patients (9396) with best- 
corrected visual acuity of 20/40 or better in 
our study relative to that found in the Nation- 
wide Epikeratophakia Study (7896). Other con- 
founding factors include many surgeons with 
differing degrees of experience with epikerato- 
phakia in the Nationwide Epikeratophakia 
Study. 

Tables 2 and 3 in our article highlight visual 
acuity results over time for spectacle and con- 
tact lenses. These results show that visual acu- 
ity with contact lenses was superior to that 
with spectacles in eyes that had undergone 
both epikeratoplasty and penetrating kerato- 
plasty. This does not imply that either surgical 
procedure obviates the need for postsurgical 
use of contact lenses. On the contrary, most of 
our patients in both groups used contact lenses 
because they had superior vision with them. 

The 31% (5/16) rate of graft reactions we 
encountered in eyes that underwent penetrat- 
ing keratoplasty is well within the results of 
published reports, which range from 696 to 
56% in keratoconus populations. Although our 
graft reaction rate seems high to Lembach, 
Lass, and Foulks and although it may be a 
consequence of a relatively small sample size, 
this does not mitigate the potentially serious 
risk that immune reactions may pose after pen- 
etrating keratoplasty. We agree with Lembach, 
Lass, and Foulks that the primary method of 
visual rehabilitation in such patients is a prop- 
er contact lens fit. The Hermann Eye Center is 
a major referral center for keratoconus patients 
and most are successfully treated with contact 
lenses. However, the 47 eyes described in our 


study were contact lens-intolerant and re- 
quired surgical treatment. Surgical interven- 
tion, according to Lembach, Lass, and Foulks 
in a tertiary referral center, was performed in 
approximately one of every four eyes (192/ 
746). This does not suggest a limited role for 
epikeratoplasty because 2096 of the 192 eyes in 
their own series underwent epikeratoplasty. 

We hope that the important questions raised 
by Lembach, Lass, and Foulks will stimulate 
interest in the use of epikeratoplasty as a via- 
ble alternative for selected keratoconus pa- 
tients. 


JOHN D. GOOSEY, M.D. 
THOMAS C. PRAGER, PH.D. 
CLAIRE B. GOOSEY, M.S. 
EUGENE F. BIRD, M.D. 
JAMES C. SANDERSON, M.D. 
Houston, Texas 
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Therapeutic Ultrasound for the 
Treatment of Glaucoma — Correction 


EDITOR: 

In our article, "Therapeutic ultrasound for 
the treatment of glaucoma” (Am. J. Ophthal- 
mol. 111:327, March 1991), we omitted ac- 
knowledgement of the contribution of Joseph 
G. Feghali, M.D., as principal investigator for 
the University Eye Center, Department of 
Ophthalmology, West Virginia University, 
Health Sciences Center, Morgantown, West 
Virginia. 


RONALD H. SILVERMAN, Ph.D. 
BARBARA VOGELSANG, M.D. 
MARK J. RONDEAU 

D. JACKSON COLEMAN, M.D. 
New York, New York 























BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Advances in Ophthalmic Plastic and Recon- 
structive Surgery. By Stephen L. Bosniak and 
Byron C. Smith. Philadelphia, Pergamon Press, 
1990. 288 pages, index, illustrated. $82.50 


Reviewed by KEITH D. CARTER 
Iowa City, Iowa 

The aim of this text is to describe previous 
experiences, outline current techniques for an- 
ophthalmic socket rehabilitation, and highlight 
some possible future developments. 

The opening chapters cover the history of 
artificial eyes and facial prosthetics. This is a 
useful review of the development of ocular 
prosthetics from its early years in Europe 
through the formative years in the United 
States, which led to the formation of the Ameri- 
can Society of Ocularists. The description of 
ocular prosthetic construction includes the ma- 
terials used and gives insight on the artistic 
ability needed for success. Several techniques 
are described for the modification of prostheses 
that can be used to correct structural problems 
in anophthalmic sockets without surgery. 

Many surgical procedures are also described 
that are directed toward the correction of com- 
plications related to the anophthalmic socket, 
ranging from the repair of eyelid laxity and 
superior sulcus deformities to contracted sock- 
ets. Motility implants such as the traditional 
sphere implant wrapped in Gore-Tex or the 
universal implant provide practical surgical al- 
ternatives. The most recent integrated implant, 
consisting of hydroxyapatite, is described with 


a brief history on its development. Orbital vol- 
ume augmentation with autogenous material 


such as dermis-fat grafts or ailoplastic material 
such as room temperature vulcanizing Silastic 
and silicone implants is described. 


The text will serve as an excellent resource 


for any clinician who cares for these patients 
with anophthalmic socket problems. The vari- 


ous challenges are addressed, and methods for 


their correction are discussed. It is clear that 
input from many disciplines is needed to solve 
the problems such patients encounter. 


Visual Impairment: An Overview. By lan L. Bailey 
and Amanda Hall. New York, American Founda- 
tion for the Blind, 1990. Softcover, 49 pages. 
$12.95 
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Reviewed by FRANK J. WEINSTOCK 
Canton, Ohio 

The causes of visual impairment are often 
poorly understood by those afflicted, by those 
who take care of such patients, and by friends 
and family. The ophthalmologist, as well as the 
non-ophthalmologist, has an obligation to pro- 
vide the information that patients and those 
around them need to help them to adjust to 
visual loss. This information includes an under- 
standing of the eye, the causes of visual loss, 
and the optical treatments available. The pa- 
tient and family should also be informed about 
reactions to loss of vision, how visual impair- 
ment relates to independent living, and what 
assistance and resources are available. 

This monograph deals with all of these top- 
ics. It is addressed to the public, but is of 
interest not only to the patient but to ophthal- 
mologists and their office staff. It should be 
required reading for the office staff and should 
be made available to patients and families by 
means of a copy in the reception area and by 
informing patients of its availability through 
the American Foundation for the Blind. 
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California Resource Directory for the Blind and 
Visually Impaired. By Howard Schatz, Marga- 
ret M. Stolarczuk, H. Richard McDonald, and 
Robert N. Johnson. California, The Retina Re- 
search Fund, 1990. 122 pages, illustrated. $19 


This pleasingly put together book is full of 
useful information. Gary Laufman's eye-catch- 
ing photographs make their statements with 
unusual clarity. This book should serve as a 
model for similar resource directories in other 
states. 


Vascular Disorders of the Ocular Fundus. By 
Rodney Grey. Stoneham, MA, Butterworth- 
Heinemann, 1991. 118 pages, index, illustrated. 
$85 


This is a short text with some nice pictures 
that might serve as an introduction to the sub- 
ject for an ophthalmology resident. 
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TOICHIRO KUWABARA 


1920-1991 

Toichiro Kuwabara, one of America's premier 
ophthalmic pathologists, died on April 2, 1991, 
of cardiovascular insufficiency at the age of 71 
years. Thus ended a brilliant career in which a 
young pathologist from Japan became an emi- 
nent research scientist in America. His many 
contributions included studies on lipid keratop- 
athy, diabetic retinopathy, photic damage to 
the retina, diabetic cataracts, genetic diseases 
of the eye, and a host of other ocular abnormali- 
ties. No less important was the major role he 
played in introducing electron microscopy and 
novel histochemical techniques to eye research. 
In the laboratory he set uncompromisingly high 
standards for himself and for his staff. 

Dr. Kuwabara was born in 1920 on the island 
of Shikoku, Japan, the eldest son of a prominent 
medical family. He received his medical school 
training at Kyushu University, where he gradu- 
ated in 1944 and later obtained a Ph.D. degree 
(Metastatic Mechanism of Lung Cancer), in 
preparation for a planned career in general 
pathology. In 1947, while an instructor in pa- 
thology at Kyushu University, he married Dr. 
Chishiko Takeuchi, who was a recent graduate 
of the Osaka Medical School. In 1952, we re- 
cruited Dr. Kuwabara for a trial year in the 
Howe Laboratory of Ophthalmic Research at 
Harvard Medical School and the Massachusetts 
Eye and Ear Infirmary. 

He arrived in this country with little more 
than a satchel, a broad smile, and meager famil- 
iarity with the English language. Nevertheless, 
he soon became a productive member in the 
small family of clinical and basic scientists 
dedicated to eye research. Together we ex- 
plored fat metabolism in the cornea where his 
talent for tissue processing and his uncompro- 
mising perfectionism proved him indispensa- 
ble. Unfortunately, the McCarran Act required 
his return to Japan and a wait of several long 
months before he could return as a permanent 
resident. He did eventually return, this time 
with his wife and two little girls, and immedi- 
ately reactivated his studies on aberrant lipo- 
genesis. This project opened up an entirely new 
field not only in eye research but in atheromato- 
sis and fatty degeneration elsewhere in the 
body. 

Then one of those serendipitous observations 





Toichiro Kuwabara 
1920-1991 


caused a redirection of research. A piece of 
retina was incidentally trypsinized along with 
the corneal preparation. When this retina was 
subsequently stained by the periodic acid- 
Schiff, it revealed for the first time the cellular 
topography of retinal capillaries. Important in 
itself as an anatomic discovery, this finding 
came to have crucial significance in elucidating 
the pathogenesis of diabetic retinopathy; the 
mural cells (pericytes) of the retinal capillaries 
are the target cells in diabetes. The Kuwabara 
trypsin digestion technique became the univer- 
sal procedure for studying retinal blood ves- 
sels. 

The foregoing lipid and retinal studies were 
major directions of Dr. Kuwabara's research in 
the Howe Laboratory but were only part of his 
extensive and innovative contributions, all of 
which established his authority in understand- 
ing the normal and pathologic eye. For all these 
accomplishments, he was honored with the 
Hektoen Silver Medal of the American Medical 
Association (1960), the New England Ophthal- 
mic Society Award (1962), the Friedenwald 
Award (1968), the Research to Prevent Blind- 
ness Trustees’ Award (1970), the Alcon Re- 


108 AMERICAN JOURNAL OF OPHTHALMOLOGY 


July, 1991 





search Institution Award (1982), the Senior 
Investigator Award of Research to Prevent 
Blindness (1991), and the honor of being a 
much sought-after collaborator in ophthalmic 
research and, often, research outside of oph- 
thalmology. Promotions at the Harvard Medi- 
cal School followed in due course to the title of 
professor of pathology in the Department of 
Ophthalmology (1971). 

In 1972, with administrative changes in the 
Howe Laboratory pending, Dr. Kuwabara and a 
group of several senior investigators left Boston 
to join the new National Eye Institute. For the 
next 17 years, Dr. Kuwabara was chief of the 
Laboratory of Ophthalmic Pathology at the Na- 
tional Eye Institute. The opportunity for collab- 
orative research in the Institute is evident in Dr. 
Kuwabara's continuing publications for these 
years. The total number of papers authored or 
coauthored by Dr. Kuwabara is more than 200, 
covering a wide range of subjects. 

It was in the zenith of this later period that 
Dr. Kuwabara developed the cardiovascular 


problems that ultimately took his life. He devel- 
oped an aortic aneurysm and coronary occlu- 
sion that required two major operations and 
prolonged convalescence. Despite recurrent de- 
compensation, his mental facilities remained 
alert as did his determination to continue to 
work energetically. With his usual fortitude he 
accepted in 1989 the challenge to set up an 
ophthalmic pathology laboratory at the Univer- 
sity of Indiana. This was already a functioning 
laboratory under his direction when, on return- 
ing home after work on the afternoon of April 2, 
he went into his garden, did some planting and 
weeding, then, apparently, stretched out on the 
grass and passed away; a merciful ending for 
one who would have found idle invalidism 
worse than death. 

Dr. Kuwabara leaves his wife, four daughters, 
two brothers, a sister (in Japan), and innumera- 
ble grateful friends and associates whose lives 
he has abundantly enriched. 

DAVID G. COGAN 





ABSTRACT DEPARTMENT 


Edited by Michael A. Kass, M.D. 


Preoperative laboratory screening in healthy 
Mayo patients: Cost-effective elimination of 
tests and unchanged outcomes. Narr, B. J.*, 
Hansen, T. R., and Warner, M. A.: Mayo Clin. 
Proc. 66:155, 1991. 


PREOPERATIVE ASSESSMENT, LABORATORY 
TESTS, COST EFFECTIVENESS 


Preoperative assessment of patients usually 
consists of a medical history, a physical exami- 
nation, and laboratory tests. Screening labora- 
tory tests, however, may fail to reveal patholog- 
ic conditions, or they may detect clinically 
unimportant abnormalities in healthy patients. 
Moreover, abnormalities detected by these tests 
may not be recorded or pursued. It is not clear 
whether preoperative laboratory tests are cost- 
etfective. 

The authors reviewed the results of preopera- 
tive screening laboratory tests in asymptomatic 
healthy patients who underwent surgical pro- 
cedures at the Mayo Clinic in 1988. Substantial- 
ly abnormal results were found in 160 of 3,782 
patients. All such abnormalities involved five 
tests: glucose, potassium, platelet count, hemo- 
globin, and aspartate aminotransferase. Thirty 
of the abnormal test results were predictable on 
the basis of the history or physical examination. 
The abnormal test results prompted further 
assessment in 47 patients. No surgical proce- 
dure was delayed and no association was noted 
between adverse outcome and any preoperative 
laboratory abnormality. Because of the findings 
in this study, and similar studies from other 
institutions, preoperative laboratory screening 
tests are no longer required for healthy patients 
at the Mayo Clinic.—Michael A. Kass 


*Department of Anesthesiology, Mayo Clinic, Roch- 
ester, MN 55905, 


Medical educators’ views on medical educa- 
tion reform. Cantor, J. C.*, Cohen, A. B., Bar- 
ker, D. C., Shuster, A. L., and Reynolds, R. C.: 
JAMA 265:1002, 1991. 
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MEDICAL EDUCATION 


To determine whether medical educators per- 
ceive a need for change in medical student 
education, the authors analyzed data from a 
1989 survey of 1,369 respondents from all Unit- 
ed States schools of allopathic medicine. With- 
in each school, the authors attempted to obtain 
information from the dean, the associate dean 
for either academic affairs or student affairs, 
two basic science chairmen, and four clinical 
chairmen. In addition, randomly selected af- 
fairs or student affairs, two basic science chair- 
men, and four clinical chairmen. In addition, 
randomly selected members of the basic science 
faculty and the clinical faculty were included. 
Only full-time faculty who held the rank of 
assistant professor or higher and who spent 
some portion of their time teaching medical 
students were eligible to participate. More than 
6096 of the deans, associate deans, and clinical 
faculty believed that medical student education 
needed fundamental or thorough reform. In 
contrast, more than 5096 of the basic science 
faculty stated that medical student education 
required only minor changes. At least 79% of 
the educators voiced support for six specific 
reforms including the following: developing a 
system for evaluating and rewarding faculty for 
teaching excellence; increasing the integration 
between the basic sciences and clinical medi- 
cine; developing testing mechanisms to evalu- 
ate problem solving skills; decreasing the num- 
ber of large lectures and increasing student 
time for independent study and interaction 
with faculty; moving clinical education from 
inpatient to ambulatory and community set- 
tings; and placing greater emphasis on general 
medical education of students and relying more 
heavily on residencies for specialty training. 
Many of the educators believed that it will be 
difficult to implement some of these reforms 
despite a broad consensus for change.— 
Michael A. Kass 


*The Robert Wood Johnson Foundation, Office of 
Health Statistics and Analysis, P.0. Box 2316, Prince- 
ton, NJ 08543-2316. 








110 AMERICAN JOURNAL OF OPHTHALMOLOGY 


The effect of dexamethasone on glycosami- 
noglycans of human trabecular meshwork in 
perfusion organ culture. Johnson, D.H.*, 
Bradley, J. M. B., and Acott, T. S.: invest. Oph- 
thalmol. Vis. Sci. 31:2568, 1990. 


CORTICOSTEROID, TRABECULAR MESHWORK, 
GLYCOSAMINOGLYCANS 


Corticosteroid administration may increase 
intraocular pressure and decrease outflow facil- 
ity in susceptible individuals. Although corti- 
costeroid-induced glaucoma has been recog- 
nized for over 30 years, the pathogenesis of this 
condition is unknown. In order to study this 
problem, twenty pairs of human eyes were 
placed in perfusion organ culture. One eye of 
each pair was administered 500 nM of dexa- 
methasone in addition to the culture medium; 
the fellow eye was administered culture medi- 
um only. Labeled glucosamine and sulfate were 
added to the medium for the final 48 hours of 
culture. The trabecular meshwork was then 
dissected and the glycosaminoglycans were iso- 
lated and subjected to sequential enzymatic 
degradation. Active labeling of hyaluronic acid, 
chondroitin sulfate, dermatan sulfate, keratan 
sulfate, and heparan sulfate was found in both 
control and corticosteroid treated eyes. The 
dexamethasone-treated eyes had a mean 9296 
increase in the rate of labeled glucosamine 
incorporation in the undigestible glycosamino- 
glycan fraction after 14 to 21 days of treatment. 
This change was not apparent in eyes treated 
for only seven days. In this preliminary study, 
dexamethasone appeared to cause a time-de- 
pendent increase in the undigestible glycosami- 
noglycan incorporation profile in human 
trabecular meshwork. This may explain corti- 
costeroid-induced reductions in outflow facili- 
ty.—Michael A. Kass 


*Department of Ophthalmology, Mavo Clinic, Roch- 
ester, MN 55905. 


Microaerosol formation in noncontact “‘air- 
puff" tonometry. Britt, J. M., Clifton, B. C., 
Barnebey, H. S., and Mills, R. P.*: Arch. Oph- 
thalmol. 109:225, 1991. 


NONCONTACT TONOMETRY, MICROAEROSOL 
FORMATION, POTENTIAL CONTAMINATION 
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Viruses, including the human immunodefi- 
ciency virus, have been isolated from the tears 
of infected individuals. Although tears have not 
been implicated in the spread of human immu- 
nodeficiency virus, concern about the possible 
transmission of viral infections during contact 
tonometry has generated recommendations for 
minimizing this risk through sterilization of 
tonometer tips. A number of authorities have 
suggested that noncontact or air-puff tonome- 
try may be a safer alternative to contact tonom- 
etry because no apparent contact exists be- 
tween the instrument and the eye. A camera 
and a flash were electrically coupled to two 
different models of noncontact tonometers to 
photograph the corneal profile and the tear 
layer during noncontact tonometry. In most 
eyes, the airjet caused tear film dehiscence and 
microaerosol formation. This was best seen 
when the tear film was stained with fluorescein. 
The tear droplets reached the tonometer and 
may reach medical personnel. Thus noncontact 
or air-puff tonometry may not be aseptic as 
previously presumed.— Michael A. Kass 


*Department of Ophthalmology R]-10, University of 
Washington, Seattle, WA 98195. 


The Lens Opacities Case-Control Study. Risk 
factors for cataract. Leske, M. C.*, Chylack, 
Jr., L. T., and Wu, S.-Y., The Lens Opacities 
Case-Control Study Group: Arch. Ophthalmol. 
109:244, 1991. 


CATARACT FORMATION, RISK FACTORS, VITAMIN 
INTAKE, DIABETES 


The Lens Opacities Case-Control Study eval- 
uated risk factors for age-related nuclear, corti- 
cal, posterior subcapsular, and mixed cataracts. 
The 1380 participants were ophthalmology 
outpatients, aged 40 to 79 years, classified into 
the following groups: posterior subcapsular 
only, 72 patients; nuclear only, 137 patients; 
cortical only, 290 patients; mixed cataract, 446 
patients; and controls, 435 patients. In poly- 
chotomous logistic regression analyses, low ed- 
ucation increased risk (odds ratio [OR] = 1.46) 
and regular use of multivitamin supplements 
decreased risk (OR = 0.63) for all cataract 
types. Dietary intake of riboflavin, vitamins C, 
E, and carotene, which have antioxidant poten- 
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tial, was protective for cortical, nuclear, and 
mixed cataract; intake of niacin, thiamine, and 
iron also decreased risk. Similar results were 
found in analyses that combined the antioxi- 
dant vitamins (OR = 0.40) or considered the 
individual nutrients (OR = 0.48 to 0.56). Diabe- 
tes increased risk of posterior subcapsular, cor- 
tical, and mixed cataracts (OR = 1.56). Oral 
steroid therapy increased posterior subcapsular 
cataract risk (OR = 5.83). Females (OR = 1.51) 
and nonwhites (OR = 2.03) were at increased 
risk only for cortical cataract. Risk factors for 
nuclear cataract were a nonprofessional occu- 
pation (OR = 1.96), current smoking (OR = 
1.68), body mass index (OR = 0.76), and occu- 
pational exposure to sunlight (OR = 0.61). 
Gout medications (OR = 2.48), family history 
(OR = 1.52), and use of eyeglasses by age 20 
years, which is an indicator of myopia (OR = 
1.44), increased risk of mixed cataract. The 
results support a role for the nutritional, medi- 
cal, personal, and other factors in cataractogen- 
esis. The potentially modifiable factors suggest- 
ed by this study merit further evaluation.— 
Authors’ abstract 


“Division of Epidemiology, Department of Preven- 
tive Medicine, SUNY at Stony Brook, HSC, L3-099, 
Stony Brook, NY 11794-8036. 


Lenses of diabetic patients “yellow” at an 
accelerated rate similar to older normals. 
Lutze, M.*, and Bresnick, G. H.: Invest. Oph- 
thaimol. Vis. Sci. 32:194, 1991. 


DIABETES, ACCELERATED AGING OF THE LENS 


Lens absorption of short-wavelength light 
increases with age, thereby causing the lens to 
appear yellow. In the normal population, psy- 
chophysical and physical measurements of lens 
absorption demonstrate a linear increase in 
lens yellowing until approximately 60 years of 
age, after which the process accelerates. The 
authors employed a psychophysical technique 
to measure the relative amounts of short-wave- 
length light absorbed by the lens in a cohort of 
young type 1 diabetic patients and normal 
controls, In the diabetic subjects, the lenses 
yellowed or aged at an accelerated rate that was 
similar to the rate seen in normal controls over 


the age of 60 years. The authors propose that 
diabetic individuals and older normal individu- 
als have increased plasma glucose levels. This 
leads to accelerated glycosylation of lens pro- 
teins which in turn causes increased lens yel- 
lowing.—Michael A. Kass 


* Visual Sciences Center, University of Chicago, 939 


E. 57th St., Chicago, IL 60637. 


Long-term survival rate after vitreous sur- 
gery for complications of diabetic retinopa- 
thy. Gollamudi, S. R., Smiddy, W. E.*, Scha- 
chat, A. P., Michels, R. G., and Vitale, S.: 
Ophthalmology 98:18, 1991. 


DIABETIC RETINOPATHY, VITREOUS SURGERY, 
SURVIVAL RATE 


The survival rate after vitreous surgery for 
complications of diabetic retinopathy was stud- 
ied in 552 consecutive patients who underwent 
operations between 1979 and 1984. The 5-year 
postoperative survival rate was 74.796. Factors 
associated with a lower survival rate included 
older age, older age at diagnosis of diabetes, 
history of renal disease, and a longer duration 
of diabetes. Factors unrelated to survival rate 
included insulin treatment, sex, and anatomic 
and visual outcome. Improved management of 
systemic diabetic complications has improved 
survival rates, a finding reflected in the relative- 
ly high rate of long-term survival after diabetic 
vitrectomy.— Authors’ abstract 


“Bascom Palmer Eye Institute, University of Miami 
School of Medicine, 900 N.W. 17th St., Miami, FL 
33136. 


Visual acuity in infants after vitrectomy for 
severe retinopathy of prematurity. Quinn, 
G. E.*, Dobson, V., Barr, C. C., Davis, B. R., 
Flynn, J. T., Palmer, E. A., Robertson, J., and 
Trese, M. Ts Ophthalmology 98:5, 1991. 


RETINOPATHY OF PREMATURITY, RETINAL 
DETACHMENT, VITRECTOMY 


During the course of the multicenter trial of 
cryotherapy for retinopathy of prematurity, 98 
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infants (129 eyes) developed total retinal 
detachment before the 1-year examination. 
Fifty-three infants (71 eyes) underwent surgi- 
cal repair of the retina, including vitrectomy. 
Forty-five infants (58 eyes) did not undergo 
retinal detachment surgery. The decision to 
undergo surgery for retinal detachment was 
nonrandomized and was not part of the clinical 
trial. Of the infants who underwent surgery, 
only one child had pattern vision at the lowest 
measurable threshold after vitrectomy. None of 
the remaining eyes that underwent retinal de- 
tachment surgery and none of the eyes that did 
not undergo surgery showed evidence of pat- 
tern vision, using an acuity card assessment. 
The poor visual outcome in this series under- 
scores the importance of preventing retinal 
detachment in retinopathy of prematurity.— 
Michael A. Kass 


*Division of Pediatric Ophthalmology, Children's 
Hospital of Philadelphia, One Children's Center, 
Philadelphia, PA 19104. 


Incidence and characteristics of retinopathy 
of prematurity in a low-income inner-city pop- 
ulation. Charles, J. B., Ganthier, Jr., R., and 
Appiah, A. P.*: Ophthalmology 98:14, 1991. 


RETINOPATHY OF PREMATURITY, INNER-CITY 
POPULATION 


The authors have prospectively studied the 
incidence and nature of retinopathy of prema- 
turity (ROP) in 159 consecutive preterm infants 
at an institution serving a predominantly black 
and Hispanic, low-income, inner-city popula- 
tion. Overall, ROP developed in 73 (46%) of the 
159 patients. However, ROP developed in 54 
(7296) of 75 patients with birth weight under 
1200 grams. Significant high-risk factors ob- 
served were low birth weight (P « 0.001), short 
gestation period (P « 0.001), and extended 
supplemental oxygen administration period (P 
« 0.001). Other significant factors were the 
presence of intraventricular hemorrhage (P < 
0.01) and respiratory distress syndrome (P < 
0.01). An additional factor observed to be sig- 
nificant for the development of severe ROP 
(stages III-V) was sepsis (P « 0.01). Race and 
maternal history of substance abuse were not 


found to be significant factors. The unusually 
high incidence (72%) of ROP in low birth 
weight infants found in this study may be due 
to limited prenatal care and other maternal 
factors such as inadequate nutrition.— Authors 
abstract 


* Alpha Eye Center, 2160 Capital Circle, N.E., Talla- 
hassee, FL 32308. 


Human retinal pigment epithelium contains 
two distinct species of superoxide dismu- 
tase. Newsome, D. A.*, Dobard, E. P., Liles, 
M. R., and Oliver, P. D.: Invest. Ophthalmol. 
Vis. Sci. 31:2508, 1990. 


SUPEROXIDE DISMUTASE, ANT!OXIDANT ACTIVITY, 
RETINAL PIGMENT EPITHELIUM 


The retinal pigment epithelium has an oxy- 
gen-rich environment and is thus exposed to 
oxygen-generated free radicals. These free radi- 
cals, including superoxide anions, can alter 
biologically active molecules and may contrib- 
ute to age-related changes in the retinal pig- 
ment epithelium and retina. The superoxide 
dismutases are metalloenzymes that protect 
against oxygen toxicity. Previous studies of 
nonhuman retinal pigment epithelium have ei- 
ther probed specifically for copper-zinc-con- 
taining superoxide dismutase or have not dis- 
tinguished between the copper-zinc enzyme 
and the enzyme containing manganese. Enzy- 
matic assays and immunologic probes were 
used in vivo and in vitro to demonstrate that 
human retinal pigment epithelium contains 
both copper-zinc superoxide dismutase and 
manganese superoxide dismutase. The copper- 
zinc superoxide dismutase has a diffuse cyto- 
solic distribution, whereas the manganese form 
is located primarily in the mitochondria. The 
role of these enzymes in protecting the choroid 
and retina against oxidative damage and aging 
processes is not well understood. It seems likely 
that both enzymes are important in scavenging 
superoxide radicals generated in mitochondria 
as a byproduct of oxygen metabolism.— 
Michael A. Kass 


“Sensory and Electrophysiology Research Unit, 
Touro Infirmary 1401 Foucher St., New Orleans, LA 
70115. 
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Differentiation of detached retina and vitre- 
ous membrane with color flow Doppler. Wong, 
A. D.*, Cooperberg, P. L., Ross, W. H., and 
Araki, D. N.: Radiology 178:429, 1991. 


RETINAL DETACHMENT, VITREOUS MEMBRANES, 
COLOR FLOW DOPPLER 


In most cases, it is easy to distinguish retinal 
detachment from vitreous membranes on clini- 
cal examination or high-resolution real-time 
sonography. However, in rare cases this diffe- 
rentiation may be difficult. Patients who had 
signs or symptoms suggestive of retinal detach- 
ment were examined using a standard ultra- 
sound technique as well as color Doppler. The 
color Doppler scale and filter were set to detect 
low rates of blood flow in retinal vessels. Seven 
eyes had retinal detachment, and in all of these 
blood flow was detectable in at least one por- 
tion of the detached retina. Seventeen eyes had 
vitreous hemorrhages or membranes and in 
fifteen of these no blood flow was detected. 
However, in two diabetic patients with vitreous 
membranes and no retinal detachment, blood 
flow was detected in the neovascular mem- 
branes. The authors concluded that, with the 
exception of diabetic patients, they were able to 
distinguish retinal detachment from vitreous 
membranes using high-resolution color flow 
Doppler.—Michael A. Kass 


*Department of Radiology and Ophthalmology, St. 
Paul's Hospital, 1081 Burrard St., Vancouver, BC, 
Canada V6Z 1Y6. 


The ocular ischemic syndrome. lll. Visual 
prognosis and the effect of treatment. Siva- 
lingam, A.*, Brown, G. C., and Magargal, L. E.: 
Int. Ophthalmol. 15:15, 1991. 


CAROTID ARTERY STENOSIS, OCULAR ISCHEMIC 
SYNDROME 


It is estimated that 5% of patients with 
marked carotid artery stenosis also have the 
ocular ischemic syndrome. This syndrome con- 
sists of rubeosis iridis, narrowed retinal arter- 
ies, mid-peripheral retinal hemorrhages and 
posterior segment neovascularization. The au- 
thors reviewed the records of 52 consecutive 
patients with the ocular ischemic syndrome 
seen between 1978 and 1985. On initial exami- 


nation, 43% of affected eyes had a visual acuity 
of 20/20 to 20/50, whereas 37% were counting 
fingers or worse. By the end of one year, only 
2496 remained in the 20/20 to 20/50 visual 
acuity group, whereas 5896 were counting fin- 
gers or worse. The presence of rubeosis iridis 
was an indicator of poor visual prognosis; 97% 
of eyes with rubeosis had vision of counting 
fingers or worse at the end of one year. The 
authors were unable to demonstrate that carot- 
id endarterectomy and superficial temporal ar- 
tery to middle cerebral artery bypass were of 
benefit in stabilizing or improving vision in 
individuals with the ocular ischemic syn- 
drome.— Michael A. Kass 


*Retina Vascular Unit, Wills Eye Hospital, Thomas 
Jefferson University, Philadelphia, PA. 


Eye injuries among pennant squash players 
and their attitudes towards protective eye- 
wear. Genovese, M. T., Lenzo, N.P., Lim, 
R. K., Morkel, D. R., and Jamrozik, K. D.*: 
Med. J. Aust. 153:655, 1990. 


SQUASH, EYE INJURIES, PROTECTIVE EYEWEAR 


A questionnaire on eye injuries and attitudes 
towards protective eyewear was conducted 
among 165 expert squash players. The inci- 
dence of eye injuries in the sample was found to 
be 17.5 per 100,000 playing hours, with a sig- 
nificant proportion of the players (26%) indicat- 
ing they had suffered at least one eye injury, 
Injuries were more commonly caused by rac- 
quets than by squash balls. A large proportion 
of those injured (63%) consulted a doctor with 
approximately one-third of the injured players 
(or 5% of the total sample) having been admit- 
ted to a hospital for an eye injury. Only 8% of 
the sample used appropriate protective eye- 
wear, with an additional 2% believing their 
prescription lenses afforded protection. The 
main reason given for using protective eyewear 
was previous injury to themselves or others. 
Neither doctors nor media promotion influ- 
enced players to use protective eyewear. Most 
respondents believed the use of eyewear to be 
beneficial, but fewer than half believed that 
eyewear should be made compulsory for all 
players. Only 6% of the players said that they 
would give up squash if the use of eyewear were 
made compulsory.—Michael A. Kass 
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*Unit of Clinical Epidemiology, M. Block, Queen 
Elizabeth I] Medical Centre, Nedlands, Western Aus- 
tralia 6009. 


Review of lacrimal gland lesions. Shields, 
C. L.*, and Shields, J. A.: Trans. Pa. Acad. 
Ophthalmol. Otolaryngol. 42:925, 1990. 


LACRIMAL GLAND LESIONS, INFLAMMATORY 
MASSES, LYMPHOID TUMORS 


Lesions of the lacrimal gland fossa account 
for 5% to 1396 of all biopsied orbital masses. 
These lesions can originate from the epithelial 
elements of the lacrimal gland or from the 
nonepithelial elements. In most series, approxi- 
mately 5096 of lacrimal fossa tumors are of 
epithelial origin and 50% are of nonepithelial 
origin. The authors reviewed 142 lacrimal 
gland lesions biopsied over a 25-year period. In 
this series, 78% (111 of 142 lacrimal gland 
lesions) were of nonepithelial origin and only 
22% (31 of 142 lacrimal gland lesions) were 
primary epithelial neoplasms. The nonepitheli- 
al lesions included 71 inflammatory masses 
(64%) and 16 lymphoid tumors (14%), and the 
epithelial lesions included two dacryops (6%), 
four pleomorphic adenomas (12%), and one 
malignant epithelial tumor (4%). This series 
was restricted to lesions that were biopsied or 
surgically excised. Therefore, the true inci- 
dence of inflammatory lesions and nonepitheli- 
al tumors was probably even higher than the 
78% reported; because many inflammatory le- 
sions were managed medically and not biop- 
sied.— Michael A. Kass 


*Ocular Oncology Service, Wills Eye Hospital, Ninth 
and Walnut Sts., Philadelphia, PA 19107. 


Systemic sulfonamides as a cause of bilater- 
al, anterior uveitis. Tilden M. E., Rosenbaum 
J. T.*, and Fraunfelder, F. T.: Arch. Ophthal- 
mol. 109:67, 1991. 


SULFONAMIDE TREATMENT, ANTERIOR UVEITIS 


Between September 1976 and May 1989, 12 
cases of uveitis attributed to the systemic use of 
sulfonamide derivatives were reported to the 
National Registry of Drug-Induced Ocular Side 
Effects and the US Food and Drug Administra- 


tion. We evaluated these reports in addition to 
one case previously reported in the literature 
and one patient seen at the Uveitis Clinic, 
Oregon Health Sciences University, Portland. 
The patients’ median age was 34 years. Twelve 
of 14 patients were treated with trimethoprim- 
sulfamethoxazole. All patients for whom the 
location of the eye disease was specified pre- 
sented with an iritis. Six reports included a 
description of ocular symmetry, with all pa- 
tients having bilateral inflammation. Of the 
nine patients for whom data on the duration of 
drug use was available, seven experienced ad- 
verse effects within 8 days of beginning tri- 
methoprim-sulfamethoxazole therapy and four 
showed effects within 24 hours. Three patients 
had histories of rechallenge with trimetho- 
prim-sulfamethoxazole, and in each case acute 
iritis recurred within 24 hours of reinstitution 
of therapy. Five patients had additional evi- 
dence of an adverse reaction manifested as 
Stevens-Johnson syndrome, erythema multi- 
forme, diffuse macular or vesicular rashes, 
stomatitis, glossitis, conjunctival and scleral 
injection, and granulomatous hepatitis. The 
consistent presentation including bilateral, 
anterior inflammation and the recurrence with 
rechallenge strongly indicate a cause-effect re- 
lationship. Although uveitis secondary to sul- 
fonamides is a rarely diagnosed clinical event, 
recognition of the distinct presentation of this 
entity is important in the differential diagnosis 
of uveitis.—Authors’ abstract 


*Oregon Health Sciences University, 3181 S.W. Jack- 
son Park Rd., Portland, OR 97201. 


Visual disturbances in man as a result of 
experimental and occupational exposure to 
dimethylethylamine. Stahlbom, B., Lundh, T., 
Floren, l., and Akesson, B.*: Br. J. Ind. Med. 
48:26, 1991. 


DIMETHYLETHYLAMINE, EYE IRRITATION, VISUAL 
DISTURBANCES, CORNEAL EDEMA 


Tertiary aliphatic amines are widely used as 
catalysts in foundry and polyurethane foam 
manufacturing operations. Dimethylethyla- 
mine and similar agents are known to cause 
ocular irritation. Four volunteers were exposed 
to air concentrations of dimethylethylamine of 
40 to 50 mg/m’ of body surface. All subjects 
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developed ocular irritation, subjective visual 
disturbances and corneal edema after three to 
seven hours of exposure. The signs and symp- 
toms faded within one to three hours after the 
subjects were removed from exposure. These 
concentrations of dimethylethylamine are simi- 
lar to those found in a number of industrial 
settings. Exposure to dimethylethylamine 
caused no permanent ocular injury, but the 
corneal edema could predispose the workers to 
industrial accidents. Measurement of corneal 
thickness showed a slight but consistent in- 
crease during experimental studies after expo- 
sure to as low a concentration as 10 mg of 
dimethylethylamine per m? body surface.— 
Michael A. Kass 


"Department of Occupational and Environmental 
Medicine, University Hospital S-221 85 Lund, Swe- 
den. 


Acquired pendular nystagmus in toluene ad- 
diction. Maas, E. F., Ashe, J., Spiegel, P., Zee, 
D. S., and Leigh, R. J.*: Neurology 41:282, 
1991. 


GLUE SNIFFING, TOLUENE, PENDULAR 
NYSTAGMUS 


Toluene is a widely abused organic solvent. 
Chronic inhalation of glue containing toluene 
is toxic to the central nervous system and leads 
to a progressive neurologic syndrome charac- 
terized by cognitive impairment, cerebellar 
ataxia, pyramidal tract signs, anosmia, and 
deafness. Patients addicted to toluene may also 
have visual impairment caused by optic atro- 
phy as well as abnormal eye movements includ- 
ing nystagmus, ocular flutter, and opsoclonus. 
Four patients chronically addicted to sniffing 
glue containing toluene were studied. All four 
patients had acquired pendular nystagmus with 
horizontal and vertical components. One of the 
patients also had saccadic oscillations. The au- 
thors postulate that the pendular nystagmus 
may be a manifestation of a disturbance in 
brainstem-cerebellar connections secondary to 
the toxic effect of toluene on white matter. 
Toluene abuse should be included in the differ- 
ential diagnosis of patients with acquired pen- 
dular nystagmus.—- Michael A. Kass 


*Department of Neurology, University Hospitals of 


Cleveland, 2074 Abington Rd., Cleveland, OH 
44106. 


A surgically implanted elastic band to restore 
paralyzed ocular rotations. Bicas H. E. A.*: J. 
Pediatr. Ophthalmol. Strabismus 28:10, 1991. 


PARALYTIC STRABISMUS, ELASTIC BAND 


Five patients with ocular deviations of up to 
70 degrees and limitation of movement caused 
by a paralytic horizontal rectus muscle were 
treated with a surgical technique in which the 
affected eye was bound to the orbit by an elastic 
silicone band. The purpose was to obtain fixa- 
tion of the eye in an overcorrected position (for 
example, in adduction if the patient had an 
exodeviation). After surgery, contraction of the 
antagonist to the paralytic muscle stretched the 
elastic band and moved the eye. Relaxation of 
the antagonist muscle allowed the silicone band 
to move back to the resting position. In some 
cases, a weakening procedure of the antagonist 
muscle was also necessary. Rotations of up to 
35 degrees in the field of action of the paralytic 
muscle were obtained within the first week after 
surgery, with a total amplitude of horizontal 
movement of up to 55 degrees. The best results 
seen six or more months after surgery were 18 
degrees in the field of action of the paralytic 
muscle and 35 degrees of total amplitude of 
horizontal movement. This technique will re- 
quire additional refinements, but this approach 
could prove to be an alternative procedure to 
reestablish ocular movement in cases where 
current techniques are not applicable.— 
Michael A. Kass 


*Department of Ophthalmology, School of Medicine 
of Fibeirào Preto, 14049 Ribeirão Preto, Sao Paulo, 
Brazil. 


The plain radiograph in ophthalmology: a 
wasteful and potentially dangerous anachro- 
nism. Moseley, |. F.*: J. R. Soc. Med. 84:76, 
1991. 


SKULL X-RAYS, ORBITAL AND INTRACRANIAL 
LESIONS 


The indications for 822 consecutive referrals 
for skull X-rays were prospectively studied in a 
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large eye hospital over a one-year period. in 
706 of 822 patients (85.9%), the results of the 
skull x-rays were normal, and in 103 of 116 of 
the remaining patients (8996), the results had 
no positive effect on management. All patients 
in whom a beneficial effect was identified 
would have been more appropriately investi- 
gated by other means, such as computed to- 
mography scanning or magnetic resonance im- 
aging. Fourteen of 25 patients whose skull 


X-rays were normal were shown by computed 
tomography or magnetic resonance imaging to 
have orbital or intracranial lesions. With appro- 
priate use of alternative imaging methods, no 
patient's treatment would have been adversely 
affected if skull X-rays had been deleted.— 
Michael A. Kass 


*Moorfields Eye Hospital, City Rd., London EC1, 
England. | 


Michael A. Kass, M.D., former associate editor and currently abstract editor of 
THE AMERICAN JOURNAL OF OPHTHALMOLOGY, was named editor-in-chief by 
the Board of Directors of the Ophthalmic Publishing Company at their 


meeting June 7, 1991. Dr. Kass is professor of ophthalmology at Washington 
University in St. Louis. He will succeed Frank W. Newell, M.D., Jan. 1, 
1992. 
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Send News items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 1*2-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


Canadian Implant Association: Florida 
Winter Workshop 


The Canadian Implant Association will spon- 
sor its annual Florida Winter Workshop, Dec. 
27-29, 1991, at the Diplomat Resort Hotel in 
Hollywood, Florida. For further information, 
write Marvin L. Kwitko, M.D., Program Chair- 
man, 5591 Cote des Neiges Rd., Montreal, Que- 
bec, Canada H3T 1Y8; telephone (514) 735- 
1133. 


German Ophtalmological Society: Update on 
Infectious Diseases of the Eye 


The German Ophtalmological Society will 
sponsor an International Symposium, Update 
on Infectious Diseases of the Eye, at Münster, 
Germany, Sept. 19-21, 1991. For further infor- 
mation, write CCM Cologne Congress Manage- 
ment GmbH, Schildergasse 101a, P.O. Box 
180180, 5000 Cologne 1; fax 0221-249447. 


American Society of Ophthalmic Registered 
Nurses: Annual Meeting 


The American Society of Ophthalmic Regis- 
tered Nurses Annual Meeting will be Oct. 13- 
16, 1991, at Anaheim, California. For more 
information, write ASORN Headquarters, P.O. 
Box 3030, San Francisco, CA 94229; telephone 
(415) 561-8513. 


Emory University School of Medicine and 
Medical College of Georgia: Pediatric 
Ophthalmology 


Emory University School of Medicine and the 
Medical College of Georgia will cosponsor a 
conference, Pediatric Ophthalmology, Sept. 20, 
1991. For additional information, write Emory 
University School of Medicine, Continuing 
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Medical Education Dept. 1440 Clifton Rd., 
Atlanta, GA 30322; telephone (404) 727-5695. 


Englewood Hospital: Recent Advances in 
the Diagnosis and Surgical Management of 
Lacrimal Disorders 


The Englewood Hospital will sponsor a con- 
ference, Recent Advances in the Diagnosis and 
Surgical Management of Lacrimal Disorders, 
Sept. 21, 1991, at the Englewood Hospital in 
Englewood, New Jersey. For more information, 
write Evelyn LeClair, Englewood Hospital, 350 
Engle St., Englewood, N] 07631; telephone 
(201) 894-3134. 


Lexington Humana Hospital: Clinical 
Advances in Cataract, Glaucoma and 
Corneal Surgery 


Lexington Humana Hospital will sponsor two 
programs Sept. 20 and 21, 1991, in Lexington, 
Kentucky—Focus on the Future: 1991 Clinical 
Update for Ophthalmic Nurses and Technicians 
on Sept. 20 and Corneal-Contact Lens Update 
1991 on Sept. 21. For more information, write 
Kay Montgomery, Lexington Humana Hospital, 
150 N. Eagle Creek, Lexington, KY 40509; tele- 
phone (606) 268-3754. 


New York University Department of 
Ophthalmology: Advances in Ocular Surgery 


New York University's Alumni Day program, 
Advances in Ocular Surgery, will be held Sept. 
21, 1991, at the NYU Medical Center. For more 
information, write NYU Medical Center, Post- 
Graduate Medical School, 550 First Ave., New 
York, NY 10016; telephone (212) 263-5295. 


St. Joseph Hospital, Baltimore: Diabetic 
Retinopathy —Review and Update 


The Retina Center at St. Joseph Hospital in 
Baltimore and the American Diabetes Associa- 
tion will sponsor a course, Diabetic Retinopa- 
thy, Sept. 20, 1991, in Baltimore, Maryland. For 
additional information, write Ruby Richardson, 
Conference Coordinator, The Retina Center, St. 
Joseph Hospital, P.O. Box 20,000, Baltimore, 
MD 21284; telephone (301) 337-4500. 


St. Louis Ophthalmological Society: New 
Officers 


The St. Louis Ophthalmological Society 
elected the following officers at the annual 
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membership meeting on April 25, 1991: Robert 
D. Lewis, president; Allen F. Tess, vice presi- 
dent; and R. Joseph Olk, secretary-treasurer. 


New York Society for Clinical 
Ophthalmology: New Officers 


The New York Society for Clinical Ophthal- 
mology elected the following officers for 1991- 
1992: Robert Rich, president; Frederick M. 
Wang, chairman, Program Committee; Stanley 
Chang, chairman, Membership Committee; 
Thomas O. Muldoon, treasurer; Dorothy N. 
Friedberg, correspondence secretary; Kevin C. 
Greenidge, historian; and Ronald M. Burde, 
recording secretary. 


Personals 


John Clarkson 


John Clarkson, professor of ophthalmology 
at the University of Miami School of Medicine's 
Bascom Palmer Eye Institute, has been appoint- 
ed chairman of the Department of Ophthalmol- 
ogy and medical director of the Institute. He 
succeeds Edward W. D. Norton. 


Cari Kupfer 


Carl Kupfer, director of the National Eye 
Institute, received the Distinguished Presiden- 
tial Rank Award and a $20,000 stipend from 
President George Bush. Dr. Kupfer was cited for 
his "sustained extraordinary accomplishment 
in management of programs of the Unites 
States Government and for leadership exempli- 
fying the highest standards of service to the 
public, reflecting credit on the career civil serv- 
ice." 


Robert B. Nussenbilatt 


Robert B. Nussenblatt will deliver the first 
Harvey B. Taterka lecture at the New York 
University Ophthalmology Alumni Day on 
Sept. 21, 1991. Dr. Nussenblatt, the clinical 
director of the National Eye Institute, will 
speak on the surgical management of uveitis. 
The lectureship commemorates the memory of 
Harvey B. Taterka, an important member of the 
department who was primarily involved in resi- 
dent training at New York University from 1961 
until his death in 1990. 
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For more detailed information, see the Instruc- 
tions to Authors published periodically in each 
volume, or write to Editorial assistant, American 
Journal of Ophthalmology, Suite 1415, 435 N. 
Michigan Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters about original 
observations in clinical and basic ophthalmology. 

Authors are advised promptly of receipt of their 
papers. Within 45 days thereafter they are advised 
of acceptance, rejection, or the need for revision. 


Disclosure and Copyright Transfer 


At the time of submission, a signed copy of the 
disclosure statement and copyright transfer pub- 
lished in THE JOURNAL each month must be includ- 
ed with the manuscript. No article or letter will be 
reviewed until this disclosure statement and copy- 
right transfer, signed by each author in the order 
that each name appears on the title page, has been 
received. The transfer must also list the home 
address of each author and the telephone number 
of the corresponding author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If the data were pre- 
sented at a scientific meeting, the place, date of 
presentation, and auspices of the meeting should 
be stated on the title page. 


Mechanical Preparation of the 
Tvpescript 


The manuscript should be prepared in the style 
used by THE JounNAL. Use 8% x 11-inch heavy, 
white paper with a 1'?-inch margin on all four 
sides. Paragraphs should be indented at least 
one-half inch. Use black, clearly legible type. Use 
letter-quality, not dot matrix, printing. Use block, 
not cursive type. (Use nothing smaller than 12 
pitch or 11 point type.) Everything must be dou- 
ble-spaced. Do not type anything in all capitals. 
Do not use acronyms or abbreviations, except for 
standard measurements. Do not use vertical lines 
or underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a num- 
ber, first author's name, and an abbreviated title. 

Submit an original and at least two duplicate 
copies of both the typescript and illustrations. 
Xerographic copies of the typescript are preferred 


to carbon copies. The manuscript should be ar- 
ranged in the following order: title page; summa- 
ry; text; references; legends; and tables. Each 
section should begin on a separate sheet. 


Title Page 


The title page is page 1. It should contain the 
title, a brief heading (no more than 60 characters 
and spaces) in the upper right hand corner, and 
each author's name with the highest academic 
degree. The department and institution where the 
study was performed should be indicated. Spon- 
soring organizations and grant support are ac- 
knowledged on the title page. The name and 
mailing address of the author to whom requests 
for reprints should be directed must be indicated. 


Summary 


Each paper must have a summary that specifical- 
ly condenses the content of the paper in 150 words 
or less. The summary must be written so that the 
message of the paper can be understood indepen- 
dently. It should include the main clinical or 
research data and findings but exclude specula- 
tion. 


References 


The corresponding author is responsible for 
complete and accurate references, including prop- 
er capitalization and accent marks used in for- 
eign-language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic re- 
views are not acceptable. The names of all authors 
must be included; THE JOURNAL does not use the 
term et al. Index Medicus abbreviations are used. 
Personal communications and references to stud- 
ies in progress or not yet accepted for publication 
must be incorporated into the text without refer- 
ence numbers. 
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Graphs, diagrams, and line drawings must be 
prepared by a professional artist using India ink. 
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They must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow indi- 
cating the top, and the first author's name should 
be included on a label on the back. 

Each illustration must have a legend that de- 
scribes the significance of what is shown. Legends 
should be typed consecutively on a page (separate 
from the illustrations themselves); the legend or 
illustration number should never be incorporated 
into the illustration. Legends should be typed in 
the form used by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the same 
size or larger than the intended reproductions. 
Illustration widths in THE JOURNAL are 3 inches for 
one column and 6% inches for two columns. 

Visual field charts used in THE JOURNAL will be 
supplied to authors without charge upon request. 
Write to the Editorial Assistant. 


Color 


Authors must contribute $500 per page toward 
the cost of color illustrations. Color transparen- 
cies, professional color prints, and a layout indi- 
cating the proposed distribution of the illustra- 
tions together with their legends must be 
submitted with the manuscript. 


Tables 


Each table must be titled and numbered consec- 
utively according to its appearance in the text. 


= AMERICAN JOURNAL OF OPHTHALMOLOGY 


Tables must be double spaced. Vertical lines 
should not be used. Abbreviations must be used 
only for units of measure. 


Proofs 


A copy of the edited typescript is sent to the 
corresponding author. Corrections must be clearly 
indicated in red ink. Each author query must be 
answered. Alterations can be minimized by care- 
ful initial preparation of the manuscript. Edited 
typescripts must be returned to the Manuscript 
Editor within 48 hours of receipt. Illustration and 
table proofs are mailed several weeks after receipt 
of the edited typescript. 


Reprints 


Reprints must be ordered at the time the type- 
script is returned. A reprint order form will be sent 
to the corresponding author before publication. 


Source Texts 


THE JOURNAL recommends the following publi- 
cations as guides to style, grammar, and spelling: 

CBE Style Manual Committee: Council of Biolo- 
gy Editors Style Manual. A Guide for Authors, 
Editors and Publishers in the Biological Sciences, 
ed. 5. Bethesda, Council of Biology Editors, 1983. 

The Chicago Manual of Style, ed. 13. Chicago, 
University of Chicago Press, 1982. 

Strunk W., jr., and White, E. B.: The Elements of 
Style, ed. 3. New York, Macmillan Publishing Co., 
1979. 
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The eye, perhaps more 
than any other part of the 
body, comprises a self-con- 
tained environment of nutri- 
ents...pressure conditions...fluid 
exchanges...in short, its own ecosys- 
tem. The endothelial cells shown on the SEM above*). 

preceding page* have been adversely Emm Be kind to the environment. Call 
affected by an out-of-balance ecosystem. 99 ——" .— 1 900. TO ALCON for more inform aion 
Only a complete, well-balanced perfu- — Wee about how BSS PLUS* solution supplies 
sion medium can maintain the delicate the corneal endothelium with eco- 
fluid balance of the endothelium during logically sound nourishment. 


intraocular irrigation. 
BSSPLUS postop comeas 


Sterile Intraocular Irrigating Solution 


(Balanced Salt Solution Enriched with Bicarbonate, Dextrose, 


SURGICAL 


And only the comprehen- 
sive formula of BSS PLUS® 
intraocular irrigating solution 
creates and maintains such a 
healthy endothelial environment 
for intraocular tissue survival (see 





*Edelhauser HF. Intraocular irrigating solutions. In: Lamberts DW, 

Potter DE, eds. Clinical Ophthalmic Pharmacology. Boston, Mass: Little, 
Brown; 1987:431-444. 

Pictured are SEM photos of human corneal cells following in vitro endothelial 
perfusion with BSS (preceding page) and BSS PLUS (above). 


Please see brief summary of prescribing information on the next page. 
Alcon Surgical, Inc., 6201 South Freeway, Fort Worth, TX 76134 
1-800-TO ALCON (1-800-862-5266) 

©Copyright, Alcon Surgical, Inc., 1990 BSS 012 
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BSS PLUS* 
(Balanced Salt Solution Enriched with 
Bicarbonate, Dextrose and Glutathione} 
Sterile Intraocular Irrigating Solution 


DESCRIPTION: BSS PLUS® is a sterile intraocular irrigating solu- 
tion for use during all intraocular surgical procedures, even those 
requiring a relatively long intraocular perfusion time (e.g., pars 
plana vitrectomy, phacoemulsification, extracapsular cataract ex- 
traction/lens aspiration, anterior segment reconstruction, etc). 


The solution does not contain a preservative and should be pre- 
pared just prior to use in surgery. 


Part |: A sterile 480 mL solution in a 500 mi. single-dose bottle to 
which the Part {| concentrate is added. Each mL of Part | contains: 
Sodium Chloride 7.44 mg, Potassium Chloride 0.395 mg, Dibasic 
Sodium Phosphate 0.433 mg, Sodium Bicarbonate 2.19 mg, Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for 
injection. DM-00 

Part Il: A sterile concentrate in a 20 mL single-dose vial for addition 
to Part |. Each mL of Part Il contains: Calcium Chloride Dihydrate 
3.85 mg, Magnesium Chloride Hexahydrate 5 mg, Dextrose 23 mg, 
Glutathione Disulfide (Oxidized Glutathione} 4.6 mg, in Water for 
injection. DM-00 


After addition of BSS PLUS Part il to the Part | bottle, each mL of 
reconstituted product contains: Sodium Chloride 7.14 mg, Po- 
tassium Chloride 0.38 mg, Calcium Chloride Dihydrate 0.154 mg, 
Magnesium Chloride Hexahydrate 0.2 mg, Dibasic Sodium Phos- 
phate 0.42 mg. Sodium Bicarbonate 2.1 mg, Dextrose 0.92 mg, 
Glutathione Disulfide (Oxidized Glutathione) 0.184 mg, Hydro- 
chloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for 
Injection. 


The reconstituted product has a pH of approximately 7.4. Osmo- 
lality is approximately 305 mOsm. 


CONTRAINDICATIONS: There are no specific contraindications to 
the use of BSS PLUS, however, contraindications for the surgical 
procedure during which BSS PLUS is to be used should be strictly 
adhered to. 


WARNINGS: For IRRIGATION during ophthalmic surgery only. BSS 
PLUS is NOT for injection or intravenous infusion. 


PRECAUTIONS: DO NOT USE BSS PLUS UNTIL RECON- 
STITUTED. Do not use Part | if it does not contain a vacuum. Do not 
use additives other than Part Il. Do not use if Part I, Part I! or the 
reconstituted solution is discolored or contains a precipitate. SINCE 
BSS PLUS IS INTENDED FOR INTRAOCULAR IRRIGATION, IT 
DOES NOT CONTAIN A PRESERVATIVE AND, THEREFORE, 
SHOULD NOT BE USED FOR MORE THAN ONE PATIENT. DIS- 
CARD ANY UNUSED SOLUTION SIX HOURS AFTER PREPARA- 
TION. Studies suggest that intraocular irrigating solutions which 
are iso-osmotic with normal aqueous fluids should be used with 
caution in diabetic patients undergoing vitrectomy since intra- 
operative lens changes have been observed. 


There have been reports of corneal clouding or edema following 
ocular surgery in which BSS PLUS was used as an irrigating solu- 
tion. Ás in all surgical procedures, appropriate measures should be 
taken to minimize trauma to the cornea and other ocular tissues. 


ADVERSE REACTIONS: Postoperative inflammatory reactions as 
well as incidents of corneal edema and corneal decompensation 
have been reported. Their relationship to the use of BSS PLUS has 
not been established. 


OVERDOSAGE: The solution has no pharmacological action and 
thus has no potential for overdosage. However, as with any intra- 
ocular surgical procedure, the duration of intraocular manipulation 
should be kept to a minimum. 


U.S. Patent Nos. 4,443,432 and 4,550,022 
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SURGICAL 


Aicon Surgical, inc. 
Fort Worth, Texas 76134 USA 
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to place their print ads 
in a quality publication 
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your circulation 
audited?” 

We're very proud to 
answer “Yes.” 

We are a member of 
the Audit Bureau of 
Circulations because 
we share ABC's belief 
that circulation audits 
are an essential assur- 
ance of value. 

ABC is the premier 
circulation auditing 
organization in the 
world, and has been 
since 1914. Each year, 
ABC auditors test and 
verify that our circula- 
tion figures are facts, 
not claims. An ABC 
audit is the sign of a 
sound investment for 
advertisers. 

Not all publications 
are audited, but they 
should be. Because 
when advertisers ask 
"Is your circulation 
audited?" there's only 
one answer. 

"Yes." 
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PRODUCTS AND SERVICES 


New products and services considered by the editors to be of interest to our readers are described on the basis of information supplied by 
the companies cited. Publication of these notices does not imply endorsement or warranty by The Ophthalmic Publishing Company, 
publishers of The American Journal of Ophthalmology, for these products and services. 


» Contact Lens Supplies 


Alcon Laboratories, Inc. 

6201 South Freeway 

Fort Worth, TX 76134-2099 

Tel: (800) 862-5266 (National) 
(817) 293-0450 (Texas) 


Alcon Laboratories, Inc. has introduced Opti-Free 
Enzymatic Cleaner for soft contact lenses. The week- 
ly enzyme cleaner effectively removes all types of 
deposits from daily and extended wear soft contact 
lenses, and is gentle enough for sensitive eyes. Opti- 
Free Enzymatic Cleaner is also designed to promote 
lens care compliance by offering consumers easy, 
one-step enzyme cleaning and disinfection. Opti- 
Free enzyme tablets are pancreatin-based to avoid 
risk of papain or subtilisin sensitivity or irritation. 
Opti-Free Enzymatic Cleaner is effective in cleaning 
all three major types of lens deposits: protein, mucin, 
and lipid deposits. Because the cleaner is designed 
for use with Opti-Free Rinsing, Disinfecting & Stor- 
age Solution, lens wearers do not need a separate 
saline solution for weekly enzyme cleaning. 


» Photographic Supplies 


Main Line Foto 

1100 East Hector Street 

Suite 120 

Conshohocken, PA 19428 

Tel: (800) 233-5204 (National) 
(215) 941-6424 (Pennsylvania) 

Fax: (215) 941-6430 


Main Line Foto, Inc., an authorized Kodak dealer 
and supplier of Fuji photographic films, has expand- 
ed its product line to include ophthalmic films. In 
consultation with ophthalmic photographers, Main 
Line Foto has developed a color coded packaging 
system for its ophthalmic films. In keeping with an 
established color reference system, retinal films, in- 
cluding Ektachrome and Fujichrome, will be pack- 
aged in red cassettes. Fluorescein films, including 
T-Max, Tri-X and HP-Plus, will be packaged in green 
cassettes. All cassettes will carry a write-on label that 
will enable the photographer to note patient name 
and identification information. These color coding 
and labeling systems are Main Line exclusives. 


P Surgical Instruments 


Katena Products, Inc. 
4 Stewart Court 
Denville, NJ 07834 
Tel: (201) 989-1600 
Fax: (201) 989-8175 





Katena has introduced two new forceps with sub- 
stantially smaller jaws for folding and inserting soft 
intraocular lenses. The very thin, curved jaws of 
these forceps wrap snugly around the folded intraoc- 
ular lens without protruding beyond the edge of the 
lens, giving the appearance of being part of the lens 
itself. Designed by Henry H. McDonald, M.D., of 
Pasadena, California, the patented cross-action 
mechanism of these forceps is limited to a 3.5-mm 
spread within the incision. Two models are available. 
The standard version, K5-8235 for surgeons who 
make their incision at, or near the corneoscleral 
limbus, and the extended version, K5-8237, for those 
surgeons who place their incision further away from 
the corneoscleral limbus. 





» Diagnostic Devices 


Welch Allyn, Inc. 

Medical Division 

P.O. Box 220 

Skaneateles Falls, NY 13153-0220 
Tel: (315) 685-4560 








Welch Allyn, Inc., has introduced a new physician 
examination light for better visibility and more accu- 
rate diagnoses. Versatility and flexibility make the 
Exam Light II ideal for a full range of practices, 
including office-based, group practice, hospital, out- 
patient, freestanding clinic and surgicenter. A focus- 
ing sleeve provides a clear, homogeneous spot of 
light that is 6596 larger. There is consistent illumina- 
tion throughout the spot of light. The dichroic inte- 
gral lamp reflector improves light output and allows 
for easier maintenance. A sturdy four-foot fiber optic 
light pipe transmits bright Halogen illumination 
without heat. 


b Pharmaceuticals 


Optical Radiation Corporation 

1300 Optical Drive 

Azusa, CA 91702 

Tel: (800) 423-1887 (National) 
(800) 921-8754 (California) 
(818) 969-3344 (California) 


The Food and Drug Administration approved 
Orcolon, a high molecular weight viscoelastic manu- 
factured by the Optical Radiation Corporation for use 
in intraocular surgical procedures. Orcolon is a high- 
ly purified polyacrylamide polymer that is supplied 
as a pyrogen-free sterile gel in a 0.75-ml disposable 
syringe. It does not require refrigeration. Three mul- 
ticenter trials utilizing Orcolon (two in the United 
States and one in Canada) were conducted with 
patients who had undergone cataract surgery and 
intraocular lens implantation. Collectively, the re- 
sults from all of these clinical studies demonstrate 
that Orcolon facilitates cataract removal and intraoc- 
ular lens placement, maintenance of anterior cham- 
ber depth, and protection of ocular tissue. 
Numerous preclinical studies done with Orcolon 
(and the base polymerpolyacrylamide) indicate it is 
exceedingly safe. It is nonmutagenic, does not use 
lyse red blood cells, and is neither inhibitory nor 
toxic to mammalian cells in culture. 


Dakryon Pharmaceuticals 

2579 South Loop 289, Suite 8 

Lubbock, TX 79423 

Tel: (800) 658-2024 (National) 
(806) 745-2872 (Texas) 

Fax: (806) 745-2549 


Dakryon Pharmaceuticals, a manufacturer of artifi- 
cial tears, has begun operation in the new Center for 
Innovation.of the Lubbock Board of City Develop- 
ment. Dakryon produces three eyedrops: NutraTear, 
Dakrina, and Dwelle. These products were formulat- 
ed to relieve the problems of individuals who suffer 
from dry eyes. NutraTear, which contains vitamin 
B12, came on the market in 1989 for patients who 
have tired, irritated or red eyes. Dakrina and Dwelle 
were developed for patients who suffer from moder- 
ately to severe dry eyes. All three products are sold 
over the counter. 
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ENHANCED COMFORT PRESERVATIVE-SAFE 

* New formula overwhelmingly preferred by Formulated with POLYQUAD® the only preser- 

patients over the original formula’ vative that allows corneal epithelial cell growth? 
* Feels cool and soothing in the eye! (in vitro data) 
€ Contains no EDTA EASY-To-USE 

PHYSIOLOGIC FORMULA Multiple-dose convenience is a plus for patients 
; m with busy lifestyles 

* Patented D UASORB” Sy stem MIMICS the l. Data on fle: Alcon Laboratories, Inc. 

action of natural mucin for 4 strong, stable g; Tripathi. Which ophthalmic and lens care preservatives are safe? Abstract for 

International Congress of Ophthalmology; May 1986; Rome, Italy. 


tear film layer 


The clinical significance of these in vitro data is unknown. 


® ALCON LABORATORIES. INC 
1 OR ICON seme s 
OW viscosity OPHTHALMIC 


©1991 Alcon Laboratories, Ine. 


@ The same tonicity and pH as natural tears 
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Introducing the new standard in 
posterior segment survical reliability 


The Patient 
63-year old art teacher with vitreoretinal trac- 
tion. Still has remarkable drawing skills- 
wants to continue teaching art. Fears her 
E vision will deteriorate further, even after 

X undergoing surgery. 


AES, 


The Surgeon 

Just as your patient relies completely on you 

to perform her vitreous surgery with extreme 
ET care and precision, you should rely on an 
E ophthalmic surgery system that performs as 

precisely as vou do. 


The PREMIERE" MICROVIT^ 


For posterior segment surgery, the new 

STORZ PREMIERE MICROVIT represents a sig- 
nificant advance in equipment reliability. With 
the remarkable vitreous cutting capability of 
the MICROVIT, and its new modular interior 
and multifunction footswitch, this system is a 
startling improvement over other systems for 
vitreoretinal surgery. 

The PREMIERE MICROVIT. The one system to 
rely on for reliable posterior segment surgery. 


The New STORZ PREMIERE MICROVIT 


PSM =. Becausea reliable instrument is what you expect trom STORZ. 











Call 1-800-325-9929 today for more information and schedule a demonstration of the STORZ PREMIERE MICROVIT. 
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AJO CLASSIFIED 
ADVERTISING 


RATES: Non-display advertisements—$30.00 per 
issue. Display advertisements—$95.00 per inch, per 
issue. Classified advertising is non-commissionable. 
Payment must accompany order. 

NON-DISPLAY ADVERTISING: Limited to 40 words or 
less. Count each word, series of numbers, abbreviation, 
or set of initials as one word. Blind box numbers are 
assigned for response at no additional charge (Box xxx 
AJO is not included in the 40 word limit). Blind box re- 
sponses are forwarded unopened weekly. 

DISPLAY ADVERTISING: Display ads have a ruled bor- 
der around the copy. Copy with more than 40 words will 
be considered a display ad. Each inch contains a maxi- 
mum of 70 words. 

FORMAT: Copy should be double-spaced typed. Send 
copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 
DEADLINE: Classified ads must be received by the 25th 


of the month, two months before the month in which the 
ad is to appear. 


RESPONSES TO BLIND BOX ADS: Address responses 
to Box AJO, address above. 





POSITIONS AVAILABLE 


OPHTHALMOLOGIST 


The Central New Jersey Medical Group, P.A., a multi-speciaity 
group practice in association with HIP/Rutgers Health Plan, a federally 
qualified HMO in Central New Jersey is seeking a full-time board certi- 
fied or board eligible ophthalmologist for the expansion of professional 
services. Excellent teaching hospitals, clinical academic appoint- 
ments, membership in an active multi-specialty group practice. Liberal 
fringe benefits. Ideal location— close but not “too close" to the major 
metropolitan areas of NYC and Philadelphia. Send C.V.s to: 


Dianne Nave, Physician Recruiter 
57 U.S. Highway #1 
New Brunswick, New Jersey 08901 
(908) 249-1246 


Equal Opportunity Empicyer. 





TEXAS CORNEAL SPECIALIST WITH REFRACTIVE SURGERY EXPERIENCE: 
Well-established, ten member group of sub-specialists in Fort Worth, 
seeks board certified/board eligible associate to join busy, multi-site, 
high pathology practice. Generous benefits and salary plus bonus. 
Flexible work schedule. This is an unusually good opportunity. Send 
C.V. and photograph to Laura Cadahia, Ophthaimology Associates, 
308 South Henderson, Fort Worth, Texas 76104. 





GENERAL OPHTHALMOLOGIST —to join busy board certified ophthalmolo- 
gist in Mid-Western U.S. resort area. New eye clinic and A.S.C. Re- 
sponsibilities would include retina/vitreous, cataract, glaucoma, etc. 
Excellent salary plus incentives with possible partnership. Send 
MR photo and salary requirements to: BOX 3148, Spencer, IA 
51301. 
























RETINAL SPECIALIST: Marshtield Clinic wishes to recruit a BC/ 
BE retina specialist with a primary interest in medical retina. 
The prospective physician would be joining a medical and a 
surgical retina specialist plus cornea, glaucoma, pediatric, and 
neuro-ophthalmology specialists and three general ophthal- 
mologists. The Marshfield Clinic is a 350+ physician multispe- 
cialty group practice serving Central and Northern Wisconsin 
as well as the Upper Peninsula of Michigan. Complete practice 
setup, support staff, and a full compliment of business office 
services are offered along with a competitive salary and excel- 
lent fringe benefits. This opportunity affords easy access to a 
wide variety of outdoor recreational activities, as well as safety 
and security for family living. For more information, send your 
C.V., or contact: Gary Pesicka, M.D., 1000 North Oak Avenue, 
Marshfield, WI 54449 or call (715) 387-5236. 


VITREORETINAL SURGEON: Growing multi-doctor medical and surgical 
retina only referral practice desires an associate leading to partner- 
ship. Practice is well established with excellent facilities and equip- 
ment. Quality retinal fellowship required. Reply with C.V. to Box 222 
AJO. 


VITREORETINAL SURGEON: Prestigious, seven doctor, retina only, refer- 
ral practice seeks associate leading to partnership. Private practice 
with academic affiliation. Send C.V. in confidence to Box 221 AJO. 






GENERAL OPHTHALMOLOGIST WANTED. board eligible or board certi- 
fied. Excellent opportunity to join a busy ophthalmology practice con- 
sisting of one main office and several satellite offices. Area served 
includes approximately 150,000 people. Located in Southeastern 
Pennsylvania approximately 11 hours from Philadelphia, mostly semi- 
rural. This opportunity offers excellent salary and benefits with the 
potential of partnership. Send C.V. to: Fred L. Dankmyer, M.D., Box 
220, Orwigsburg, PA 17961. 








TIRED OF TRAFFIC? Earning too little? Board certified surgical oph- 
thalmologist to join me in established 25 year private practice. 
Should be competent in retina. Inquiries to F. Thomas Ellingson, 
M.D., c/o Ellingson Eye & Laser Clinic, 626 N. 6th Street, Bismarck, 
North Dakota 58501. (Tel) 701-222-2020 (Fax) 701-255-7981. 


OCULOPLASTIC SURGERY 
UNIVERSITY OF MARYLAND MEDICAL CENTER 


The Department of Ophthalmology is seeking a person who is fellow- 
ship trained in oculoplastic surgery to join us as an Assistant Profes- 
sor. Clinical management of oculoplastics patients, expertise in oculo- 
plastics orbit surgery, clinical research, and academic teaching are 
vital components of this position. Candidate must be BC/BE. An Affir- 
mative Action/Equal Opportunity employer. Send C.V. by August 30, 
1991 to: 


Vinod Lakhanpal, M.D. 
Professor 
Department of Ophthalmology 
University of Maryland Medical Center 
22 S. Greene Street 
Baltimore, Maryland 21201 
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NEURO-OPHTHALMOLOGIST 
UNIVERSITY OF MARYLAND MEDICAL CENTER 


The Department of Ophthalmology is seeking a person who is fellow- 
ship trained in neuro-ophthaimology to join us as an Assistant Profes- 
sor. Qualifications include a strong interest in teaching, research expe- 
rience in clinical trials, and expertise in patient care. Candidate must 
be BC/BE in Ophthalmology or Neurology. An Affirmative Action/ 
Equal Opportunity employer. Send C.V. or contact: 


Shalom E. Kelman, M.D. 
Assistant Professor 
Department of Ophthalmology 
University of Maryland Medical Center 
22 S. Greene Street 
Baltimore, Maryland 21201 
(301) 328-7261 





GENERAL OPHTHALMOLOGIST: Prestigious, well-established ophthal- 
mology practice in Chicago and northern suburbs looking for asso- 
ciate to begin immediately. Fellowship training in plastics, medical 
retina or cornea is desirable but not mandatory. Potential for possi- 
bie partnership. Salary negotiable. Reply to Box 223 AJO. 








OPHTHALMOLOGIST —iQWA 


lowa Ophthalmology Group seeking BC/BE Ophthalmologist interested 
in joining well established state-of-the-art practice with three BC/BE 
Ophthalmologists. Excellent opportunity to five in the midwest and en- 
joy family lifestyle. Send C.V. to Box 224 AJO. 













NEW JERSEY mutti-specialty group model HMO seeks well trained, ethi- 
cal general ophthalmologist for its practice. Subspecialty interest 
helpful, but not essential. Competitive salary, benefits. EXCELLENT 
OPPORTUNITY FOR SUCCESSFUL CANDIDATE. Please send C.V., 
letter to Box 225 AJO. 





Podiatric Ophthalmologist- Geneticist 

a logis — »n 

Retina and Vitreous Surgeon 

The University of Nebraska College of Medicine, Department of Ophthalmology, 
is seeking two full-time academic ophthalmologists. A strong commitment to 
resident, medical student teaching, and research is essential. Reguirements in- 
clude completion of a satisfactory residency and American Board of Ophthalmol- 
ogy eligibility or certification. Must have documented prior teaching and research 
experience. Salary and rank commensurate with education and experience. 
Health Professions (tenure-leading) appointment contract with potential for re- 
newal. Positions available immediately. Send C.V. to: 


Michael E. Yablonski, M.D., Ph.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Nebraska Medical Center 
600 South 42nd Street, Omaha, NE 68198-5540 
(402) 559-4276 FAX: (402) 559-5514 


An Equal Opportunity/Aftirmative Action Employer 








The Department of Ophthalmology, Harvard Medical School/Massachusetts Eye 
and Ear Infirmary, is recruiting a full-time retina faculty member at the level of 
Assistant ot Associate Professor for the position of Medical Director of the 
Morse Laser Center. Requirements for this position include: 


1) Completion of an approved eye residency program, appropriate fellowship 
training, and Board Certification; 
2) Desire to provide specialty ophthalmic care; 
3) Desire to participate in medical student, resident, and fellow education; 
_ 4) Demonstrated clinical practice management skills; and 
". 5j Demonstrated track record in clinical research. 
interested persons should address all correspondence including a current C. V. 
to: 
Frederick A. Jakobiec, M.D., Chairman 
Department of Ophthalmology 


Massachusetts Eye and Ear infirmary 
243 Charles Street, Boston, MA 02114 


An Affirmative Action Equal Opportunity Employer 
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VITREO-RETINAL FELLOWSHIP 


UNIVERSITY OF BRITISH COLUMBIA 
VANCOUVER, CANADA 


1 year, commencing July 1, 1992 


Fellowship to include extensive vitreous 
and retinal surgical experience, laser 
photocoagulation, fluorescein angiogra- 
phy, ultrasonography and clinical research 
projects. 


Send Curriculum Vitae to: 


A. L. Maberley, M.D., W. H. Ross, M.D. 
Department of Ophthalmology, U.B.C. 
2550 Willow Street 
Vancouver, B.C., Canada, V5Z 3N9 
(604) 875-4299 


FELLOWSHIPS 


NEURO-OPHTHALMOLOGY FELLOWSHIP: Available for 1991-92, beginning 
7/1/91. Salary and benefits paid. Qualified candidates should respond with 
current C. V. to B. K. Farris, M.D., Dean A. McGee Eye institute, University of 
Oklahoma HSC. Department of Ophthalmology, P.O. Box 26901, Oklahoma 
City, Oklahoma 73190-2008. 


FELLOWSHIP: Cornea/External Disease Fellowship available July 1, 1992. 
Clinical and animal research required. Excimer laser available. Contact: 
Richard A. Eiferman, M.D., University of Louisville, Department of Ophthal- 
mology/Visual Sciences, Louisville, KY 40292. 


PRACTICE FOR SALE 
FLORIDA GENERAL OPHTHALMOLOGY PRACTICE. Turn key operation. Seli- 


er wishes to retire after 20 years eye surgery/medicine in Northeast 
Florida oceanside community. Replies to Box 218 AJO. 


RETIRING OPHTHALMOLOGIST: 30-year-old practice for sale, 1600 sq. ft. 
offices housing modern equipment (including dispensing) and pa- 


tients’ records. Premium local hospitals. Thirty five miles northwest 


of Chicago, easy toll road access to city. Terms negotiable. Replies 
to Box 219 AJO. 








[OCCLUDERS 
SINGLE 
OR 
DOUBLE END 


NEW 


PRAM OCCLUDER 


R. 0. GULDEN & CO., 







MADDOX ROD — f 


225 CADWALADER AVENUE, ELKINS PARK, ber . 19117 


215 - 884 - 8105 


DUKE UNIVERSITY EYE CENTER 


and the 
Joseph M. Bryan Glaucoma Clinic 


present 


THE FIFTH ANNUAL 
DUKE GLAUCOMA SYMPOSIUM 
September 14, 1991 


"What We Have Learned In The Twentieth Century, 
And Where We May Be Heading in The Twenty-First" 
Course Faculty 
Richard F. Brubaker, M.D. 

George L. Spaeth, M.D. 

M. Bruce Shields, M.D. 

This course is designed for the practicing Ophthalmologist, 
with emphasis on current concepts in the management of 
Glaucoma and a look at what we may have to offer our patients 
in the future. 

Omni Durham Hotel and Convention Center 
No registration fee 


For further information, contact: 

George Andrews, Duke University Eye Center 
Education Office — Box 3802 
Durham, North Carolina 27710 

919-684-6743 





EQUIPMENT FOR SALE 


GREAT DEAL: Ophthalmic and surgical equipment available, including 
full lanes, OR equipment, instruments, tables, vitreophage, Britt | 
E Ain equipment, furnishings; Topcon camera, microscope, / 

, pachymeter, blepharopigmentation equipment, more. KF 

Cos.. ' (703) 761-4074. 


BRIT LASER FOR SALE: Excellent condition. Price negotiable. Call (70 
832-3055. 


EQUIPMENT WANTED 











PENNSYLVANIA — Tax-deductible donations: World Eye Foundation 
is in desperate need of ophthalmic instruments, new or used, jour- 
nais and books for eye clinic in South America. Please send them 
UPS with estimated cost. A receipt will be sent. Send to Julio R. 
Rojas, M.D., 1720 E. Broad St., Hazleton, PA 18201 (717) 455- 
3391. 






PLEASE NOTE 
All responses to blind box numbers should be addressed to: 


Box AJO 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
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Pred-G? 


(prednisolone acetate, gentamicin sulfate) 
Liquifilm® sterile ophthalmic suspension 





INDICATIONS AND USAGE: Pred-G suspension is indicated 
for steroid-responsive inflammatory ocular conditions for which a 
corticosteroid is indicated and where superficial bacterial ocular 
infection or a risk of bacterial ocular infection exists. Ocular steroids 
are indicated in inflammatory conditions of the palpebral and bul- 
bar conjunctiva, cornea, and nterior segment of the globe where 
the inherent risk of steroid use in certain infective conjunctivitises is 
accepted to obtain a diminution in edema and inflammation. They 
are also indicated in chronic anterior uveitis and corneal injury from 
| chemical, radiation, or thermal burns or penetration Sr foreign 
| bodies. The use of a combination drug with an anti-infective com- 
onent is indicated where the risk of superficial ocular infection is 
igh or where there is an expectation that potentially dangerous 
numbers of bacteria will be present in the eye. The particular anti- 
infective drug in this product is active against the following common 
bacterial eye pathogens: coagulase-positive and coagulase-negative 
staphylococci, including Staphylococcus aureus, and certain strains 
that are resistant to penicillin; Group A beta-hemolytic and nonhemo- 
lytic streptococci, and Streptococcus pneumoniae; Escherichia coli; 
Hemophilus influenzae; Klebsiella/Enterobacter species; Neisseria 
species, including Neisseria gonorrhoeae; Pseudomonas aeruginosa; 
indole-positive and indole-negative Proteus species; and Serratia 
marcescens. CONTRAINDICATIONS: Epithelial herpes simplex 
keratitis (dendritic keratitis), vaccinia, varicella, and many other viral 
diseases of the cornea and conjunctiva. Mycobacterial infection of 
the eye. Fungal diseases of the ocular structures. Hypersensitivity 
to a component of the medication. (Hypersensitivity to the antibiotic 
component occurs at a higher rate than for other components.) Pred- 
G suspension is always contraindicated after uncomplicated removal 
of a corneal foreign body. WARNINGS: Prolonged use may result 
in glaucoma, with damage to the optic nerve, defects in visual acuity 
and fields of vision, and in posterior subcapsular cataract forma- 
tion. Prolonged use may suppress the host response and thus increase 
the hazard of secondary ocular infections. In those diseases causing 
thinning of the cornea or sclera, perforations have been known to 
occur with the use of topical steroids. In acute purulent conditions 
of the eye, steroids may mask infection or enhance existing infec- 
fion. If these products are used for 10 days or longer, intraocular 
pressure should be routinely monitored even though it may be difficult 
in children and uncooperative patients. Employment of a steroid 
medication in the treatment of patients with a history of herpes 
simplex requires great caution. Pred-G suspension is contraindicated 
in patients with active herpes simplex kerafitis. Pred-G Liquifilm sterile 
ophthalmic suspension is not for injection. It should never be injected 
A A E nor should it be directly introduced into the anterior 
chamber of the eye. PRECAUTIONS: The initial prescription and 
renewal of the medication order beyond 20 milliliters should be made 
by a physician only after examination of the patient with the aid of 
magnification, such as slit lamp biomicroscopy and, where appro- 
priate, fluorescein staining. The possibility of fungal infections of the 
cornea shou considered after prolonged steroid dosing. 
ADVERSE REACTIONS: Adverse reactions have occurred with 
steroid/anti-infective combination drugs which can be attributed to 
the steroid component, the anti-infective component, or the combi- 
nation. Exact incidence figures are not available since no 
denominator of treated patients is available. Reactions occurring 
' most often from the presence of the anti-infective ingredient are 
allergic sensitizations. The reactions due to the steroid component 
. indecreasing order of frequency are: elevation of intraocular pres- 
sure (IOP) with possible development of glaucoma, and infrequent 
optic nerve damage; posterior subcapsular cataract formation; and 
delayed wound healing. Burning, stinging and other symptoms of 
irritation have been reported with Pred-G. Superficial punctate ker- 
atitis has been reported occasionally with onset occurring typically 
after several days of use. Secondary Infection: The develop- 
. ment of secondary infection has occurred after use of combinations 
containing steroids and antimicrobials. Fungal infections of the 
cornea are particularly prone to develop coincidentally with long- 
term applications of steroid. The possibility of fungal invasion must 
be considered in any persistent corneal ulceration where steroid treat- 
* ment has been ed . Secondary bacterial ocular infection following 
suppression of host responses also occurs. 


# ALLERGAN PHARMACEUTICALS 


Allergan Pharmaceuticals, A Division of Allergan, Inc. 
irvine, CA 92713 ©1991 Allergan, Inc. 
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Grieshaber....... 


ULI RASHARP KNIVES 


Consistently sharp, exquisitely designed, 
Grieshaber Ultrasharp Knives 

set the standard of excellence 

in cataract, cornea, glaucoma 

and vitreoretinal 


surgery. 






op 
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op 


Sterile, ready-to-use 
Available in 25 different styles 


For ordering : h b 
information call Gries aber Switzerland (6 
(800) 654-4872 75 Years of Service to Ophthalmology 


3000 Cabot Blvd. West 
P.O. Box 1099 
Langhorne, PA 19047 
Telephone (800) 654-4872 
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HIGH PERFORMANC 
SUSPENSION. 


The power of prednisolone acetate 1% 








combined with the broad-spectrum coverage 


of gentamicin 0.3%. 





PRED-G 


(prednisolone acetate 1.0%, gentamicin sulfate 0.3% base) 


Liquifilm* ' sterile ophthalmic suspension 


E mployme nt of a steroid medication in the treatment of patients with a history of he 'rpes simple x requires great caution. 


Pred-G is contraindicated in patients with active herpes simplex keratitis. See adj: icent page for brief prescribing information. 
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Corneal Curvature Measurement 
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Angle Neovascularization in Diabetes 
Browning 
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Reddy, Zamora, Olk 


Surecell for Ocular Herpes 
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Levartovsky, Sade 
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Chemosis and Whipple’s Disease 
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HEALON* 














VISCOAT viscoelastic solution vs 
HEALON: Average percentage of 
damaged central corneal endotbelial 
cells following introduction of air 
bubbles into the anterior chamber of 
human eye-bank eyes using viscoelastic 
solution during pbacoemulsification. 
(P<.02) 

(Adapted from Craig MT et al) 

*L.S. Patent Pending 
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According to the study cited at left, VISCOAT viscoelastic solution saved over 16 
mes more endothelial cells from air bubble damage than HEALON viscoelastic 
ution.' These results are highly statistically significant. Such superiority in 
echanical protection has been demonstrated before. For example, previous 

1 vitro evidence showed VISCOAT 

o be significantly better than HEALON percentage of 

n protecting against endothelial cell poscit wa 
oss during phacoemulsification with — rrt" 
raumatic lens implantation (see chart Semion Wrenn 

















viscoa —— mH P« 026 











1 2 HEALON. 
it right). (ilar ince mean SE. = T n. E 6 
T Paired data, two-tailed t test.) ae al of vells damaged 
[he numbers don't lie. And, demon- «eiim coser DB eal jeu. po rr 


tration by SEM suggests the superiority 

X VISCOAT may be even more 

significant than the numbers indicate.' 

Vhen it comes to endothelial protection during phaco, 
he bottom line is cell survival. And NO other 
rnscoelastic facilitates cell survival better than VISCOAT. 


VISCOAT 


(chondroitin sulfate-sodium hyaluronate) 


Viscoelastic Solution 





Alcon 


SURGICAL 


se see page 10 for summary of VISCOAT product information. 


raig MT, Olson RJ, Mamalis N, Olson RJ. Air bubble endothelial damage during Alcon Surgical, Inc. 
hacoemulsification in human eye bank eyes: The protective effects of Healon 6201 South Freeway, Fort Worth, TX 76134 ; 
nd Viscoat. / Cataract Refract Surg. 1990;16:597-602 1-800-TO ALCON (1-800-862-5266) Innovation 


per DB, Katz HR, Boyd JE, Langdon JD, Shobe SL, Peiffer RL. Protective ©Copyright, Alcon Surgical, Inc., 1991 VIS 014 Without | 
ects of viscous solutions in phacoemulsification and traumatic lens HEALON is a registered trademark of Compromise 
mplantation. Arch Opbtbalmol. 1989:107:1047-1051. Pharmacia Ophthalmics Inc. 








More and more 
doctors are operating 
on our wavelen 


@ RIS Medical OcuLight SLx | POWER 
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That wavelength is 810nm, of course. In to on-going maintenance — are yet another 
operating rooms, offices, and outpatient clinics tremendous advantage of diode lasers. 
all over the world, you'll find 810 has become There's no need to dedicate special elec- 
an increasingly popular number. trical or water utilities that add expense and 
The reason isn't mysterious at all. Diode limit the location usability as with other laser 
lasers, quite simply, are proving to be as systems. Diode lasers also 
good or better than argon and krypton plug into any conventional 
laser treatment in a growing number of wall outlet, drawing a mere 
ophthalmic applications. 60 watts of power instead of 
And that's just the beginning. The ion-gas lasers’ 10,000 watts 
reliability and portability of diode lasers of power. And they don’t 
offer hospitals and outpatient practices need water or forced air 
more flexibility in patient care than old cooling either. 
technologies. Diode lasers are a healthy 
| Diode lasers draw as much investment for yet another 
ALaser p^ abe cade inthe Way, powrasanpcalighbub, acon They're completely 
of Our Uper ation. to power ion-gas lasers. free of known ph ototoxic 
Lower costs that keep operating budgets blue light. So it’s safer for you, your patient, 


down — from initial purchase and installation and your staff. 


Finally, diode lasers work better. Their 
roven semiconductor-based technology has 
een adopted by many industries for its 
nherent dependability and performance. Now 
his is a practical reality for 
yphthalmology. 

Taken together, all these 
ignificant benefits produce 
in uncommonly simple, 
‘onvenient, and efficient 
aser that opens up many 
lew opportunities for eye 
are. The IRIS Medical’s 
JcuLight® works in any 
yperating room, outpatient clinic, or for that 
natter, anywhere in the world. 


Operate in the Most Difficult Situations. 


Ophthalmologists, in fact, have taken 
t to the far corners of the world. They 
ven use battery power in the remotest 
ireas, providing comprehensive eye care 
n treatment of the toughest cases. 
Already diode lasers have an impres- 
ive track record for effective treatment 
f retinal detachments and diseases such 
is proliferative diabetic retinopathy, - 
ubretinal neovascularization, retinopathy 
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The OcuLight SLX easily travels from office to outpatient clinic to 
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this kind of portability and flexibility. 
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Storz Instrument Company as the leader 
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The eyes 
can be 
Windows 
to a lot 
more than 
the soul. 


Some of the most poetic 
passages throughout history 
have been written about 
the eyes. 

But this isn't one of them. 


Ocular beta blockers can 
affect more than the eyes. 


Unfortunate, but true. 
Minutes after a single dose of 
an ocular beta blocker, the 
drug is detectable in the 
plasma of most individuals.’ 
That's important when you 
consider that most glaucoma 
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Givens KT, Lee DA. Topical beta blockers for 
glaucoma: what clinicians should know. Geriatric 
Medicine Today. 1989;8:105-113. 


patient. In: Schroeder SA, Krupp MA, Tierney LM, 
eds. Current Medical Diagnosis and Treatment 
1988. Norwalk, Conn: Appleton & Lange; 
1988:17-26. 


. Conrad KA, Bressler R. Drugs and advanced age. 


In: Modell W, ed. Drugs of Choice, 1984-1985. 
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The beta blocker with a 
technological difference. 


Please see next page for brief summary of prescribing information 


© 1990 Alcon Laboratories, Inc 


Alcon 
OPHTHALMIC 


Alcon Laboratories, Inc 
Fort Worth, Texas 76134 
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THE 1992 
DUKE UNIVERSITY ADVANCED 
VITREOUS SURGERY COURSE 


APRIL 23-25, 1992 
Duke University, Durham, North Carolina 


This course is designed for the vitreo-retinal surgeon with experience. 
New developments in instrumentation and techniques will be present- 
ed with emphasis placed on detailed discussion of techniques and the 
outlining of problem areas. In order to stimulate the exchange of 
experiences audience participation will be encouraged and extensive 
discussion periods provided. 


BETOPTIOCS? S ibetaxoio! HC!) 0.25% as base Sterile Ophthalmic Suspension 
DESCRIPTION: BETOPTIC S Ophthaimic Suspension 0.25% contains betaxolol hydrochloride, a 
cardio-selective beta-adrenergic receptor blocking agent, in a sterile resin suspension formulation. 
INDICATIONS AND USAGE: BETOPTIC S Ophthaimic Suspension 0.25% has been shown to be 
affective in lowering intraocular pressure and may be used in patients with chronic open-angle 
glaucoma and ocular hypertension. it may be used alone or in combination with other intraocular 
pressure lowering medications. 

CONTRAINDICATIONS: Hypersensitivity to any component of this product. BETOPTIC S Ophthalmic 
Suspension 0.25% is contraindicated in patients with sinus bradycardia, greater than a first degree 


atrioventricular block, cardiogenic shock, or patients with overt cardiac failure. 

WARNING: Topically applied beta-adrenergic blocking agents may be absorbed systemically. The 
same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with 
cardiac failure, have been reported with topical application of beta-adrenergic blocking agents. 
BETOPTIC S Ophthatmic Suspension 0.25% has been shown to have a minor effect on heart rate and 
blood pressure in clinical studies. Caution should be used in treating patients with a history of cardiac 
failure or heart block. Treatment with BETOPTIC S Ophthalmic Suspension 0.25% should be 
discontinued at the first signs of cardiac failure. 

PRECAUTIONS: General: Diabetes Mellitus. Beta-adrenergic blocking agents should be administered 
with caution in patients subject to spontaneous hypoglycemia or to diabetic patients (especially those 
with labile diabetes) who are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor 
blocking agents may mask the signs and symptoms of acute hypoglycemia. Thyrotoxicosis. Beta- 
adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of hyperthyroidism, 
Patients suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt 
withdrawal of beta-adrenergic blocking agents, which might precipitate a thyroid storm. 
Muscle Weakness. Beta-adrenergic blockade has been reported to potentiate muscle weakness 
consistent with certain myasthenic symptoms (e.g., diplopia, ptosis and generalized weakness). 
Major Surgery. Consideration should be given to the gradual withdrawal of beta-adrenergic blocking 
agents prior to general anesthesia because of the reduced ability of the heart to respond to beta- 
adrenergically mediated sympathetic reflex stimuli. Pulmonary. Caution should be exercised in the 
treatment of glaucoma patients with excessive restriction of pulmonary function. There have been 
reports of asthmatic attacks and pulmonary distress during betaxolol treatment. Although 
rechallenges of some such patients with ophthalmic betaxolo! has not adversely affected pulmonary 
tunction test results, the possibility of adverse pulmonary effects in patients sensitive to beta blockers 
cannot be ruled out. Drug Interactions: Patients who are receiving a beta-adrenergic blocking agent 
orally and BETOPTIC S Ophthalmic Suspension 0.25% should be observed for a potential additive 
effect either on the intraocular pressure or on the known systemic effects of beta blockade. Close 
observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or bradycardia. Betaxolo! is an adrenergic blocking agent, therefore, 
caution should be exercised in patients using concomitant adrenergic psychotropic drugs. Ocular: In 
patients with angle-closure glaucoma, the immediate treatment objective is to reopen the angle by 
constriction of the pupil with a miotic agent. Betaxolol has little or no effect on the pupil. When 
BETOPTIC S Ophthalmic Suspension 0.25% is used to reduce elevated intraocular pressure in angie- 
closure glaucoma, it should be used with a miotic and not alone. Carcinogenesis, Mutagenesis, 
impairment of Fertility: Lifetime studies with betaxolol HC! have been completed in mice at oral 
doses of 6, 20 or 60 mg/kg/day and in rats at 3, 12 or 48 mg/kg/day; betaxoloi HCl demonstrated no 
carcinogenic effect. Higher dose levels were not tested. In a variety of in vitro and in vivo bacterial and 
mammalian cell assays, betaxolo! HC! was nonmutagenic. Pregnancy: Pregnancy Category C. 
Reproduction, teratology, and peri- and postnatal studies have been conducted with orally 
administered betaxolol HCl in rats and rabbits. There was evidence of drug related postimplantation 
loss in rabbits and rats at dose levels above 12 mg/kg and 128 mg/kg, respectively, Betaxolol HCI was 
not shown to be teratogenic, however, and there were no other adverse effects on reproduction at 
subtoxic dose levels. There are no adequate and well-controlled studies in pregnant women. 
BETOPTIC S should be used during pregnancy only if the potential benefit justifies the potential risk to 
the fetus. Nursing Mothers: it is not known whether betaxolol HC! is excreted in human milk. Because 
many drugs are excreted in human milk, caution should be exercised when BETOPTIC S Ophthalmic 
Suspension 0.25% is administered to nursing women. Pediatric Use: Safety and effectiveness in 
children have not been established. 

ADVERSE REACTIONS: Ocular: ín clinical tríals, the most frequent event associated with the use of 
BETOPTIC S Ophthaimic Suspension 0.25% has been transient ocular discomfort. The following other 
conditions have been reported in small numbers of patients: blurred vision, corneal punctate keratitis, 
foreign body sensation, photophobia, tearing. itching, dryness of eyes, erythema, inflammation, 
discharge, ocular pain, decreased visual acuity and crusty lashes. Additional medical events reported 
with other formulations of betaxolo! include allergic reactions, decreased corneal sensitivity, edema 
and anisocoria. Systemic: Systemic reactions following administration of BETOPTIC S Ophthalmic 
Suspension 0.25% or BETOPTIC Ophthalmic Solution 0.5% have been rarely reported. These include: 
Cardiovascular: Bradycardia, heart block and congestive failure. Pulmonary: Pulmonary distress 
characterized by dyspnea, bronchospasm, thickened bronchial secretions, asthma and respiratory 
failure. Central Nervous System: Insomnia, dizziness, vertigo, headaches, depression, and lethargy. 
Other: Hives, toxic epidermal necrolysis, hair loss, and glossitis. 

OVERDOSAGE: No information is available on overdosage of humans. The oral LD50 of the drug 
ranged from 350-920 mg/kg in mice and 860-1050 mg/kg in rats. The symptoms which might be 
expected with an overdose of a systemically administered beta-1-adrenergic receptor blocking agent 
are bradycardia, hypotension and acute cardiac failure. A topical overdose of BETOPTIC S Ophthalmic 
Suspension 0.25% may be flushed from the eye(s) with warm tap water. 

CAUTION: Federal (USA) Law Prohibits Dispensing Without a Prescription, 

U.S. Patent Nos, 4,252,984; 4,311,708; 4,342,783,4,911,920. 


Alcon 


ALCON LABORATORIES, INC. 
FORT WORTH, TEXAS 76134 


GUEST FACULTY 
Claus Eckardt, M.D., Kiel, Germany 
Michel Gonvers, M.D., Lausanne, Switzerland 


Travis A. Meredith, M.D., Baltimore, MD 
Hilel Lewis, M.D., Los Angeles, CA 
Kirk H. Packo, M.D., Chicago, IL 
Yasuo Tano, M.D., Osaka, Japan 
George A. Williams, M.D., Royal Oak, MI 


DUKE FACULTY 
Eugene de Juan, M.D. 
Diane Hatcheil, Ph.D. 

Glenn Jaffe, M.D. 
Robert Machemer, M.D. 
Brooks W. McCuen, Il, M.D. 


Limited Enrollment Registration Fee $450.00 


FOR FURTHER INFORMATION CONTACT 
George Andrews/Duke Eye Center 
P.O. Box 3802, Durham, NC 27710 
(919) 684-6743 
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Mark your calender... 


"SECOND ANNUAL DIODE LASER 


WORKSHOP: THEORY AND APPLICATION" 


Friday, October 18, 1991 


Course Director: 
Lawrence P. Chong, M.D. 
Guest Faculty: 
Douglas E. Gaasterland, M.D., Georgetown University, 
Washington D.C., U.S.A. 
John Marshall, Ph.D., Institute of Ophthalmology, 
London, U.K. 
J.D.A. McHugh, F.R.C.S., Institute of Ophthalmology, 
London, U.K. 
Carmen A. Puliafito, M.D., Tufts University, 
Boston, M.A., U.S.A. 
Joel S. Schuman, M.D., Tufts University, 
Boston, M.A., U.S.A. 
Yasuo Tano, M.D., Osaka Univerity, Osaka, Japan 


Doheny Faculty: 
George Baerveldt, M.D. 
Lawrence P. Chong, M.D. 
Donald A. Frambach, M.D. 
Richard R. Ober, M.D. 


Accreditation: 7 hours CMA/AMA Category I Credit © 
FOR MORE INFORMATION CONTACT: 
Jeanne Glanville, telephone (213) 342-6680, FAX (213) 342-6688 
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Haag-Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne Switzerland 


7 Industrial Park, Waldwick, New Jersey 07463 (201) 445-1110 


-or complete 
certainty... 
The Original 


Goldmann 
Perimeter. 


The Original Goldmann gives you complete 
certainty of the highest accuracy and the 
maximum economy of time in both peripheral 
and central field plotting. Besides this, the 
Haag-Streit 940 also gives you complete 
certainty that examination conditions will be 
precisely reproducible for each patient even 
after a lapse of years between examinations. 
The Original Goldmann Perimeter is available 
in two models; the 940-K7 for kinetic perimetry 
and the 940-ST for both kinetic and static 
perimetry. 


To conduct your perimetry examinations with 
complete certainty, complete accuracy and 
maximum time economy use the Original 
Haag-Streit Goldmann instrument. 
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can be frightening; 


you may want a second opinion . . . 


"The Microlase can be used to melt the ends of 10-0 nylon sutures that protrude 
through conjunctiva following cataract surgery. We use 100 micron spot size, 
1.0 Watts, and 0.3 seconds exposure. One pulse is usually adequate to melt the 
end and cause it to shrivel below the conjunctival surface. 





The differential in payment by Medicare for treating diabetic retinopathy in 

the hospital versus in our office has already paid for our Diode Laser in less than 
a year. On the two occasions where the Microlase required service, the Keeler 
Company had us back in operation in 24 hours." 


O. David Solomon, M.D. 
Beachwood, Ohio 





"Fully portable and can be 
set-up in minutes! 





From suitcase to slit lamp in a matter 


of minutes-unbelievable! S your fi et 


oi diy © 


An extremely clear view of the retina « poup ey 
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facilitates photocoagulation. xs to rer 


Anthony M. Sensoli, M.D. 
Chelsea, Michigan 











"| consider the Microlase system to be the next step in macular 
photocoagulation. The comment that | would most like to share with 

my colleagues is: Diode Laser is the modality of choice in RPE selective 
photocoagulation. While | have used the diode laser for laser trabeculoplasty 
and panretinal photocoagulation, RPE selective photocoagulation is the area 
where there is clear cut superiority to conventional argon laser techniques. 






Brian Harper M.D. 
Rockdale, Texas 





“The response of the glaucoma patients to the Diode trabeculoplasty 
is rapid and dramatic, surpassing anything | have ever seen with the 
Argon laser. 


The patients who need retinal work compare the Diode favorably to the Argon, 
because of the lack of the flash of light and the loud clicking noise. 








The convenience of the Diode in the office has paid dividends already. 
The first day, a subretinal net was treated immediately upon presentation, 
diagnosis and fluorescein angiography without having to leave the office for 


the outpatient clinic at the hospital." 


Jon Schmeyer, M.D. 
Hanover, Pennsyvania 





"The longer | use the Microlase the more | am impressed with its usefulness. 

| have used it for glaucoma and | find no significance between the results 
obtained from the Microlase and the Argon laser. However, the Microlase 
does not have the same type of end-point as the Argon. | find it very useful in 
treating retinal lesions, retinal tears, and diabetic retinopathy. | am an 
enthusiastic user of the Microlase." 


Waite S. Kirkconnell, M.D., F.A.C.S. 
Tampa, Florida 





For an in-office demonstration and an 
opportunity to form your own opinion, 
call Keeler today at 
1-800-523-5620. 


C4kKeele 


The doctors featured in this advertisement have no financial interest 
in the Microlase system or Keeler Instruments. 








Jules Stein Eye Institute 
UCLA School of Medicine 


and 


Doheny Eye Institute 
USC School of Medicine 


MATH an saana er yet renis te T anaia 


Doheny Eve Institute 


MEDICAL AND SURGICAL 
RETINA IN THE 1990s 


October 11-12, 1991 


Prior to the American Academy 
of Ophthalmology meeting 


Course Directors 
Hilel Lewis, M.D. 
Stephen J. Ryan, M.D. 


The Beverly Hilton Hotel 
Beverly Hills, California 








Course Faculty 


Garv Abrams, M.D, 
George Blankenship, M.D. 
Mark Blumenkranz, M.D. 
Stanley Chang, M.D. 
Gabriel J. Coscas, M.D. 
Donald J. D'amico, M.D. 
Stuart L. Fine, M.D. 


H. MacKenzie Freeman, M.D. 


J. Donald Gass, M.D. 

Bert M. Glaser, M.D. 

Lee M. Jampol. M.D. 

Peter Leaver, M.D. 

Harvev A. Lincoff, M.D. 
Brooks W McCuen, Hi, M.D. 
Travis A. Meredith, M.D. 
Robert P. Murphy, M.D. 
Carmen A. Puliafito, M.D. 
Howard Schatz, M.D. 

Yasuo Tano, M.D. 

William $. Tasman, M.D. 
Matthew A. Thomas, M.D. 
Michael T. Trese, M.D. 
Lawrence A. Yannuzzi, M.D. 


UCLA Ophthalmology Faculty 


and 


USC Ophthalmology Faculty 





This publication is included 


in a reference system 
from Information Access 
Company in one or 
more of the following 


formats: 


CD-ROM, microfilm, online 


Information Access | 


COMPANY 





This intensive and practical course will cover the 
most recent advances and innovations, contro- 
versies, and management of medical and surgical 
retinal problems such as age-related macular 
degeneration, complicated retinal detachments, 
choroidal neovascularization, cystoid macular 
edema, diabetic retinopathy, dislocated intraocular 
lenses, endophthalmitis, giant retinal tears, 
inflammatory and infectious retinitis, intraocular 
tamponade, lasers, macular holes, proliferative 
vitreoretinopathy, and retinopathy of prematurity 
among others. National and international speakers 
will address each sudject with lectures and audio- 
visual presentations. Active audience participation 
in discussions will be encouraged. 


Registration Fee, $500:00 

CME Category 1 Credit, 16 hours 
For Information: 

Gretchen Falvo 

Director of Academic Programs 
Jules Stein Eye Institute 

100 Stein Plaza, UCLA 

Los Angeles, California 90024-7000 
U.S.A. 

(213) 825-4617 

(213) 206-3652 FAX 


For information regarding 
availablity of this publication 
in Information Access 
Company products, call 

toll free 800/227-8431 

(U.S. only) or 415/378-5000 
or send this form tfo: 


Information Access Company 
Rights & Permissions Dept. 

362 Lakeside Drive 

Foster Cify, CA 94404 


Name 
Company 


Address. 
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Zip 


Phone 





Name of publication 





Katena“Keratoplasty. . . 


perfect together! 


r2 


katena eye instruments 


Katena Products Inc. / 4 Stewart Court / Denville, NJ 07834 USA /@ 201-989-1600 / FAX 201-989-8175 
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iin agent to reverse the 
(agnostic mydriasis induced by 
n. nylephrine and tropicamide 
Significantly reduces the time your patients 
must wait for restoration of premydriatic 
pupillary diameter | 


* Many patients return to premydriatic pupillary 
diameter after just 30 minutes! 











Rapidly 
reverses the 
effects of - 

phenylephrine 
and tropicamide’” 





Increases patient convenience 

* Reduces blurry vision and glare while partially increasing : 
accommodative amplitude. Patients may experience difficulty in dark adaptation; 
exercise caution while driving and in poor illumination. 


Dosage .— 
2 drops into each eye followed 5 minutes later by 2 additional drops in each eye. 
Dapiprazole should not be used in the same patient more frequently than once per week. 


 RevEyes 
Dapprazole HCI sani ooi 
THE NEW CONCLUSION E " 


TO AN OCULAR EXAMINATION" M 


'lease see following page for references and full Prescribing Information. 
1991 STORZ SPA-3905-A 
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Dapprazole Hll srani eon on o 


THE NEW CONCLUSION 
TO AN OCULAR EXAMINATION™ 


References: 

1. Allinson RW, Gerber DS, Bieber S, Hodes BL. 
Reversal of mydriasis by dapiprazole. Ann 
Ophthalmol. 1990;22:131-138. 

2. Data on file, Storz Ophthalmics, St. Louis, Mo. 


REV-EYES " 

(reev-eyes) 

dapiprazole hydrochloride 
Ophthalmic Eyedrops, 0.59,— Sterile 


DESCRIPTION 

For ophthalmic use only. 

REV-EYES is an alpha-adrenergic blocking agent. 

Dapiprazole hydrochloride is 5,6,7,8-tetrahydro-3-[2-(4-o.tolyl- 
1-piperazinyl)ethyl]-s-triazolo[4,3-a] pyridine hydrochloride. 
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Dapiprazole hydrochloride has the empirical formula CigH27Ns HCI 
and a molecular weight of 361.93. 

Dapiprazole hydrochloride is a sterile, white, lyophilized powder solu- 
ble in water. 

REV-EYES Eyedrops is a clear, colorless, slightly viscous solution for 
topical application. Each mL (when reconstituted as directed) contains 
5 mg of dapiprazole hydrochloride as the active ingredient. 

The reconstituted solution has a pH of approximately 6.6 and an 
osmolarity of approximately 415 mOsm. 

The inactive ingredients include: Mannitol (2%), Sodium Chloride, 
Hydroxypropy! Methylcellulose (0.4%), Edetate Sodium (0.01%), 
Sodium Phosphate Dibasic, Sodium Phosphate Monobasic, Water for 
Injection, and Benzalkonium Chloride (0.01%) as a preservative. 

REV-EYES Eyedrops, 0.5% is supplied in a kit consisting of one vial of 
dapiprazole hydrochloride (25 mg), one vial of diluent (5 mL) and one 
dropper for dispensing. 


CLINICAL PHARMACOLOGY 

Dapiprazole acts through blocking the alpha-adrenergic receptors in 
smooth muscle. Dapiprazole produces miosis through an effect on the 
dilator muscle of the iris. 

Dapiprazole does not have any significant activity on ciliary muscle 
contraction and therefore does not induce a significant change in the 
anterior chamber depth or the thickness of the lens. 

Dapiprazole has demonstrated safe and rapid reversal of mydriasis 
produced by phenylephrine and to a lesser degree tropicamide. In 
patients with decreased accommodative amplitude due to treatment 
with tropicamide the miotic effect of dapiprazole may partially increase 
the accommodative amplitude. 

Eye color affects the rate of pupillary constriction. In individuals with 
brown irides, the rate of pupillary constriction may be slightly slower 
than in individuals with blue or green irides. Eye color does not appear 
to affect the final pupil size. 

Dapiprazole does not significantly alter intraocular pressure in 
normotensive or in eyes with elevated intraocular pressure. 


INDICATIONS AND USAGE 

Dapiprazole is indicated in the treatment of iatrogenically induced 
mydriasis produced by adrenergic (phenylephrine) or parasympa- 
tholytic (tropicamide) agents. Dapiprazole is not indicated for the reduc- 
tion of intraocular pressure or in the treatment of open angle glaucoma. 


CONTRAINDICATIONS 
Miotics are contraindicated where constriction is undesirable; such 


as acute iritis, and in those subjects showing hypersensitivity to any 
component of this preparation. 


WARNING 

For Topical Ophthalmic Use Only. NOT FOR INJECTIO 
touch the dropper up to lids or any surface, as this may contar 
solution. Dapiprazole should not be used in the same pat 
frequently than once a week. 


PRECAUTIONS 
Information to patients: Miosis may cause difficulty in de 
tion and may reduce the field of vision. Patients should exerci 
when involved in night driving or other activities in poor illum 
Carcinogenesis, Mutagenesis, Impairment of Fertility: C 
has been shown to significantly increase the incidence of li 
in rats after continuous dietary administration for 104 wi 
effect was found only in male rats treated with the highest dc 
istered in the study, i.e., 300 mg/kg/day, (80,000 times t 
dose) and was not observed in male and female rats at dose: 
100 mg/kg/day and female rats at doses of 300 mg/kg/day. 
Negative results have been reported on the mutagenicity < 
ment of fertility studies with dapiprazole. 
Pregnancy: Pregnancy Category B: Reproduction studies 
performed in rats and rabbits at doses up to 128,000 (rat) « 
(rabbit) times the human ophthalmic dose and revealed no e 
impaired fertility or harm to the fetus due to dapiprazole. 
however, no adequate and well-controlled studies in pregnat 
Because animal reproduction studies are not always pr« 
human response, this drug should be used during pregna 
clearly needed. 
Nursing mothers: It is not known whether this drug is € 
human milk. Because many drugs are excreted in human mi 
should be exercised when dapiprazole is administered to 
woman. 
Pediatric use: Safety and effectiveness in children has 
established. 


ADVERSE REACTIONS 

In controlled studies the most frequent reaction to dapip! 
conjunctival injection lasting 20 minutes in over 80% of patie 
ing on instillation of dapiprazole was reported in approxima’ 
all patients. Reactions occurring in 10% to 40% of patient 
ptosis, lid erythema, lid edema, chemosis, itching, punctat 
corneal edema, browache, photophobia and headaches. C 
tions reported less frequently included dryness of eyes, t 
blurring of vision. 


DOSAGE AND ADMINISTRATION 
Two drops followed 5 minutes later by an additional 2 dro 
topically to the conjunctiva of each eye should be adminis! 
the ophthalmic examination to reverse the diagnostic | 
Dapiprazole should not be used in the same patient more 
than once per week. 
Directions for Preparing Eyedrops: 
1. Use aseptic technique. 
2. Tear off aluminum seals, remove and discard rubber plugs 
drug and diluent vials. 
3. Pour diluent into drug vial. 
4. Remove dropper assembly from its sterile wrapping anc 
the drug vial. 
5. Shake container for several minutes to ensure mixing. 
Storage and Stability of Eyedrops: Once the eyed 
been reconstituted they may be stored at room temperatur 
(59°-86°F) for 21 days. Discard any solution that is not 
colorless. 


HOW SUPPLIED 
REV-EYES™ dapiprazole hydrochloride Eyedrops, 0.5% 
NDC 57706-761-62 1 
Each package contains REV-EYES™ (25 mg), diluent (5 mL 
per for dispensing. 
Patented U.S. Patent No. 4,252,721 
Caution: Federal (USA) law prohibits dispensing without pr 


Manufactured by 

Abbott Laboratories 

North Chicago, IL 60064 

For 

Angelini Pharmaceuticals Inc. 

River Edge, NJ 07661 

Marketed by 

Storz Ophthalmics, Inc./Lederle Laboratories Division 
American Cyanamid Company 

Pearl River, NY 10965 


. rhe latest trom the leader 
in. retinal camera technology 
| if 


| se The Topcon TRC-50X is the latest generation of 
: variable-angle retinal cameras that continues to 
' reflect Topcon’s distinguished leadership in this 
>. — — product line... with all the outstanding 
| H features you'd expect from the industry's 
I | standard-setter. Of prime importance 
A TOPCON ) | is the TRC-50X's precision optics 
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angiography. 
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Varicella-Zoster Virus Retinitis in Patients With the 
Acquired Immunodeficiency Syndrome 





Todd P. Margolis, M.D., Careen Y. Lowder, M.D., Gary N. Holland, M.D., 
Richard F. Spaide, M.D., Andrew G. Logan, M.D., Scott S. Weissman, M.D., 
Alexander R. Irvine, M.D., Robert Josephberg, M.D., David M. Meisler, M.D., 
and James J. O'Donnell, M.D. 


We examined five patients infected with 
the human immunodeficiency virus who de- 
veloped a rapidly progressive necrotizing reti- 
nitis characterized by early patchy choroidal 
and deep retinal lesions and late diffuse 
thickening of the retina. In all but one case, 
the retinitis began in the posterior pole with 
little or no clinical evidence of vasculitis. All 
five patients had relentless progression of dis- 
ease and were left with atrophic and necrotic 
retinae, pale optic-nerve heads, and narrowed 
vasculature. None of the patients developed 
aqueous or vitreal inflammation or retinal 
detachment. Clinical and laboratory evidence 
suggested that varicella-zoster virus was the 
causal agent in all five cases. First, the onset of 
retinitis in four cases either succeeded or was 
coincident with an eruption of dermatomal 
zoster. Second, varicella-zoster virus was cul- 
tured from the two chorioretinal specimens 
and varicella-zoster virus antigen was detect- 
ed in the vitreal aspirate from one case. Third, 
by means of immunocytochemistry, varicella- 
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zoster virus antigen was found in the outer 
retinae of both enucleation specimens. Fourth, 
viral capsids with the size and shape of 
herpesviridae were found in the outer retinae 
of both enucleation specimens. The clinical 
features observed in this study are distinct 
from those described for the acute retinal 
necrosis syndrome and appear to constitute a 
new and highly characteristic pattern of vari- 
cella-zoster virus-induced disease. 


Forster AND ASSOCIATES! recently described 
two cases of rapidly progressive retinal necrosis 
that were temporally related to episodes of 
zoster dermatitis in patients with the acquired 
immunodeficiency syndrome. They suggested 
that varicella-zoster virus was the cause of this 
syndrome, but were unable to culture virus 
from the retinal biopsy specimens obtained 
from either patient. We examined five patients 
infected with HIV who developed a rapidly 
progressive necrotizing retinopathy similar to 
that described by Forster and associates, and 
distinct from the more common necrotizing 
infection of the retina caused by cytomegalovi- 
rus. Clinical and laboratory study of our cases 
suggests that this new syndrome is caused by 
varicella-zoster virus. 





Case Reports 


Case 1 

A 49-year-old man with AIDS developed 
acute bilateral visual loss. He was seropositive 
for HIV for three years and had previous epi- 
sodes of Pneumocystis carinii pneumonia, se- 
vere aphthous ulcers, and systemic infection 
with Mycobacterium avium complex. At initial 
examination, he had bilateral multifocal cho- 
roidal and deep retinal inflammation, most 
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Fig. 1 (Margolis and associates). Case 1, right eye. Left, Fundus photograph showing intense focal retinitis 
superior to fovea at initial examination. Right, Full venous-phase fluorescein angiogram demonstrates intact 
vasculature and intraretinal staining corresponding to the area of retinitis. 


prominently in the macula (Fig. 1, left). 
Vitreitis and iridocyclitis were absent. Fluores- 
cein angiography disclosed multiple regions of 
extravascular leakage of dye corresponding 
with the areas of retinal whitening (Fig. 1, 
right). Vascular filling times were clinically nor- 
mal. A diagnosis of multifocal choroiditis of 
unknown cause was considered. 

After a one-week delay, empiric treatment 
with four days of intravenous administration of 
acyclovir was started. Laboratory evaluation at 
this time included a negative serum and cere- 
bral spinal fluid VDRL test, and negative anti- 
body titers to Toxoplasma gondii. The retinitis 
progressed and the patient was referred for 
further examination. The visual acuity at this 
time was 20/400 bilaterally. Patchy, choroidal 
and deep retinal lesions were observed bilater- 
ally (Fig. 2, top). There was little or no vitreal 
reaction overlying the involved areas of retina. 
The maculae of both eyes were surrounded by 
thickened retinal tissue, giving them the ap- 
pearance of a cherry-red spot. The optic-nerve 
heads appeared clinically normal. The cause 
remained unclear and no further treatment was 
administered. 

Five days later, the patient's visual acuity had 
decreased to finger counting at one foot in the 
right eye and no light perception in the left eye. 
The anterior segments remained free of inflam- 
matory cells, but the macular regions appeared 


more edematous. The posterior segments had 
almost confluent areas cf deep retinal/choroi- 
dal whitening except around stretches of the 
vasculature where retinal edema appeared to 
be clearing (Fig. 2, bottom). Diagnostic enu- 
cleation of the left eye was performed and 
treatment with intravenous ganciclovir was 
initiated. 

Bacterial cultures of the retina and choroid 
were positive for M. avium complex. Fungal 
cultures demonstrated no growth, and viral 
cultures for cytomegalovirus and herpes sim- 
plex virus were negative. Human foreskin fibro- 
blast cultures showed typical cytopathic effect 
for varicella-zoster virus, and growth of vari- 
cella-zoster virus in these cells was confirmed 
by use of direct immunofluorescent staining 
with a monoclonal antibody to varicella-zoster 
virus. Indirect immunofluorescence with the 
same antibody demonstrated varicella-zoster 
virus antigen within cells of the outer nuclear 
layer. Examination of the tissue by transmis- 
sion electron microscopy disclosed nonen- 
veloped viral particles approximately 80 to 100 
nm in diameter within the nuclei of photore- 
ceptor cells (Fig. 3). Larger enveloped viral 
particles were observed as well. The size and 
shape of the viral particles were consistent with 
a virus of the herpesvirus family. 

Light microscopic examination of the enucle- 
ated eye disclosed a clinically normal anterior 
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Fig. 2 (Margolis and associates). Case 1. Top, left eye. Fundus photographs showing diffuse patchy 
choroidal/deep retinal inflammation and severe macular edema eight days after initial examination. Bottom, 
right eye. Fundus photographs showing progression of retinitis and clearing of perivascular retina five days later. 
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Fig. 3 (Margolis and associates). Case 1, left eye. Transmission electron micrograph demonstrating enveloped 
and nonenveloped viral particles measuring 80 to 100 nm in diameter consistent with herpesvirus within the 


nuclei of photoreceptor cells (x 40,000). 


segment except for a few lymphocytes in the 
ciliary muscle. The retina had a variable degree 
of inflammation and necrosis ranging from a 
clinically normal appearance to full-thickness 
necrosis (Fig. 4, left). A variable inflammatory 
response was observed in the choroid. In some 
areas, the choriocapillaries had an intense lym- 
phocytic infiltrate, whereas in other areas, the 
lymphocytic infiltrate involved all layers of the 
choroid. In any given region of the fundus, the 
degree of choroidal inflammation was not relat- 
ed to the degree of retinal necrosis. In some 
regions of full-thickness retinal necrosis, the 
underlying choroid was free of inflammatory 
infiltrates. Necrosis and a marked lymphocytic 
infiltrate were also observed in the optic nerve 
(Fig. 4, right). No inclusion bodies were ob- 
served in the choroid, retina, or optic nerve. 
Similarly, no bacteria, fungi, or acid-fast organ- 
isms were observed in specially stained sec- 
tions. 

The patient's vision in the right eye contin- 


ued to decrease despite antiviral treatment. 
Three weeks after enucleation of the left eye, 
the vision in the right eye had decreased to no 
light perception. Examination at this time dis- 
closed no inflammatory cells in the anterior 
segment or vitreous, markedly attenuated reti- 
nal arteries, atrophy of the optic-nerve head, 
and a thin and atrophic retina with a few areas 
of pigmentary clumping. 


Case 2 

A 35-year-old man with AIDS had progres- 
sive visual loss in his right eye. One year 
previously, he developed P. carinii pneumonia 
and was found to be seropositive for HIV. He 
also had multiple episodes of herpes simplex 
virus proctitis and molluscum contagiosum. 
Eight months before his ocular symptoms man- 
ifested, he was treated with oral acyclovir for 
herpes zoster ophthalmicus of the right eye. A 
maintenance dose of oral acyclovir (200 mg 
three times a day) was continued after resolu- 
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Fig. 4 (Margolis and associates). Case 1, left eye. Left, Histologic section of the retina shows full-thickness 
necrosis (hematoxylin and eosin, x 280). Right, Necrosis is most prominent anterior to the lamina cribrosa and 
the nerve is heavily infiltrated with inflammatory cells (hematoxylin and eosin, x 70) 





Fig. 5 (Margolis and associates). Case 2. Left, right eye. Fundus photograph showing multifocal deep 
retina /choroidal inflammation and diffuse retina edema involving the macula at initial examination. Right, left 
eye. Fundus photograph showing similar changes in the left eye but without macular involvement. 
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Fig. 6 (Margolis and associates). Case 2, right eye. Transmission electron micrograph demonstrates herpesvi- 
rus family particles within the outer nuclear layer (X 80,000). 


tion of the acute eruption. Five weeks before 
the onset of his ocular symptoms, the dose of 
acyclovir was decreased to 200 mg twice daily 
because of mild gastrointestinal distress. Treat- 
ment with acyclovir was discontinued three 
weeks later when the patient developed numb- 
ness on the left side and profound hypokale- 
mia. 

Examination disclosed visual acuity of R.E.: 
20/200 and L.E.: 20/20. A relative afferent 
pupillary defect was observed in the right eye. 
The anterior segments were clinically normal 
and there was no vitreitis. Multifocal deep 
retinal and choroidal lesions were observed 
bilaterally, and were worse in the right eye, 
where the central macula resembled a cherry- 
red spot (Fig. 5, left). In the left eye, there was 
sparing of the posterior pole within the tempor- 
al vascular arcades (Fig. 5, right). Treatment 
with intravenous acyclovir (8 mg/kg of body 
weight every eight hours) was initiated for a 
presumed diagnosis of varicella-zoster virus 
retinitis. Two days later, the acyclovir dosage 
was increased to 10 mg/kg of body weight 
every eight hours. Despite treatment, the dis- 
ease continued to progress bilaterally, and vi- 
sion in the right eye decreased to no light 
perception. Eight days after instituting treat- 
ment, a diagnostic enucleation of the right eye 
was performed. Viral cultures were positive for 
varicella-zoster virus and negative for herpes 
simplex virus and cytomegalovirus. Direct im- 
munofluorescence staining disclosed varicella- 
zoster virus antigen within the retina but not 





Fig. 7 (Margolis and associates). Case 2, right eye. 
Extensive retinal necrosis involving, in particular, 
the outer nuclear layer (toluidine blue, x 700). The 
underlying retinal pigment epithelium and choroid 
are clinically normal. 
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Fig. 8 (Margolis and associates). Case 4, left eye. Top left, Fundus photograph showing focal retinitis inferior to 
fovea at initial examination. Top right, Fundus photograph showing progression of retinitis nine days later. 
Bottom left, Fundus photograph showing diffuse multifocal deep retinal inflammation and intraretinal 
hemorrhages three weeks after initial examination. Bottom right, Fundus photograph showing attenuated 
vessels and atrophic retina and nerve seven weeks after initial examination. 


the choroid of the enucleated specimen. Exami- 
nation of the tissue by use of transmission 
electron microscopy disclosed viral particles 
within the outer nuclear layer of the retina (Fig. 
6). No viral particles were found in the choroid. 
The size and shape of the viral particles were 
consistent with those of the herpesvirus family. 

Light microscopic examination of the enucle- 
ated eye disclosed a normal anterior segment 
and extensive necrosis of the retina (Fig. 7). 


Necrosis was most marked in the outer nuclear 
layer. As in Case 1, a variable inflammatory 
response was observed in the choroid, but the 
degree of choroidal inflammation was not relat- 
ed to the degree of retinal inflammation. The 
optic nerve also demonstrated necrosis and a 
lymphocytic infiltrate. No inclusion bodies 
were observed in the choroid, retina, or optic 
nerve. 

The dosage of intravenously administered 
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Fig. 9 (Margolis and associates). Case 5, left eye. Top left, Fundus photograph showing opacification of the 
entire retina sparing the macula at initial examination. Top right, Fundus photograph taken six days later; the 
macula is involved and the perivascular retina has cleared. Bottom left, Fundus photograph showing further 
progression of retinal necrosis ten days after initial examination. Bottom right, Fundus photograph showing 
optic nerve pallor, attenuated vessels, and retinal atrophy one month later. 


acyclovir was increased to 13 mg/kg of body 
weight every eight hours, with subsequent re- 
gression of the deep retinal/choroidal lesions 
temporal to the left macula. The administration 
of intravenous acyclovir was discontinued and 
the patient was being treated with oral acyclo- 
vir, 800 mg three times daily, at discharge. At 
this time, his visual acuity was 20/50 in the left 
eye. The anterior chamber and vitreous were 


both free of inflammatory cells. Marked pallor 
of the optic nerve was observed. Two weeks 
later the patient's visual acuity decreased to 
6/200 in the left eye and active retinochoroidi- 
tis was observed in the left macula. Despite 
continued treatment with oral acyclovir, visual 
acuity quickly decreased to no light perception. 
Four months later the patient died of aspiration 
pneumonia. 
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Case 3 

A 21-year-old HIV-infected man was seen 
because of distorted vision for three days. One 
week before the onset of his visual symptoms, 
he had an eruption of zoster dermatitis in a 
thoracolumbar distribution. 

His visual acuity was R.E.: 20/25 and L.E.: 
20/20. The anterior segment was clinically nor- 
mal in both eyes. Examination of the fundus 
disclosed bilateral multifocal deep retinal/cho- 
roidal lesions of the posterior pole, with promi- 
nent perifoveal retinal edema and hyperemia of 
the optic-nerve heads. No vitreal cells were 
observed. Fluorescein angiography demon- 
strated early hyperfluorescence of the inflam- 
matory lesions and late staining of the optic 
disks. No abnormalities of vascular filling were 
observed. Results of thoracic radiography, fluo- 
rescent treponemal antibody-absorbance test, 
antinuclear antibody, and a metabolic panel 
were all clinically normal. The erythrocyte sed- 
imentation rate was 38, and the white blood cell 
count was 2,800 with a normal differential. 

One week later, his visual acuity was 20/30 
in both eyes. The anterior segment and vitreous 
humor of both eyes remained free of inflamma- 
tory cells, but the deep retinal/choroidal le- 
sions and retinal edema had increased. The 
patient refused further diagnostic procedures 
and no treatment was instituted. 

Over the next month, the disease progressed. 
Massive edema of the posterior pole caused the 
appearance of a cherry-red spot in both foveae, 
and the leading edge of the inflammation ad- 
vanced steadily toward the periphery, leaving 
behind atrophic retina, attenuated vessels, and 
mottled pigmentation of the retinal pigment 
epithelium in both eyes. The vitreous humor 
remained clear in both eyes. Six weeks after the 
onset of symptoms, the patient had lost all light 
perception in both eyes and consented to fur- 
ther diagnostic tests. Blood cultures were posi- 
tive for varicella-zoster virus, and varicella- 
zoster antigen was detected in a vitreal aspi- 
rate. No virus could be cultured from the vitre- 
ous humor. The patient died five months later. 


Case 4 

A 36-year-old man with AIDS had sudden 
blurred vision in the left eye. The patient had 
had previous episodes of P. carinii pneumonia, 
histoplasmosis septicemia, candidiasis, central 
nervous system toxoplasmosis, recurrent peri- 
anal herpes simplex virus dermatitis, and tho- 
racic zoster. Treatment in the past had included 
administration of zidovudine, amphotericin B, 
pentamidine, acyclovir, and a combination of 


pyrimethamine and triple sulfonamides. Two 
months previously, he had cytomegalovirus 
retinitis, and worsening perianal herpes sim- 
plex virus dermatitis. The perianal lesions re- 
solved with a ten-day course of oral administra- 
tion of acyclovir, but the patient declined 
treatment for his cytomegalovirus retinitis. On 
the day the patient was first aware of ocular 
symptoms in his left eye, he also had sacral 
zoster dermatitis. Ocular examination dis- 
closed a visual acuity of R.E.: 20/100 and L.E.: 
20/70. The anterior segments and vitreous 
were free of inflammatory cells in both eyes. A 
single intensely white patch of retina was ob- 
served in the left perifoveal region. The sur- 
rounding retinal tissue was thickened, which 
caused the appearance of a cherry-red spot (Fig. 
8, top left). Treatment with intravenous admin- 
istration of acyclovir (300 mg every eight 
hours) and intravenous administration of clin- 
damycin and trimethoprim-sulfamethoxazole 
for possible ocular toxoplasmosis was initiated. 
After six days of treatment, the patient had 
increased blood urea nitrogen and creatinine 
concentrations, and the acyclovir treatment 
was discontinued. Eight days later, his visual 
acuity had decreased to 20/80 in the right eye 
and 6/200 in the left eye. A relative afferent 
pupillary defect was observed in the left eye. 
The optic nerve of the left eye was hyperemic 
and retinal hemorrhages were observed. The 
anterior segment and vitreous humor of the left 
eye remained free of inflammatory cells. In the 
right eye, the cytomegalovirus retinitis had 
progressed to within 1 disk diameter of the 
macula. Treatment with intravenous adminis- 
tration of gancyclovir was instituted, and the 
visual acuity of the right eye stabilized at 20/60 
for the next four months. In contrast, the visual 
acuity of the left eye rapidly decreased to light 
perception without projection. Repeated oph- 
thalmoscopic examination of the left eye dis- 
closed rapid progression of the posterior pole 
disease, leading to panretinal necrosis and at- 
rophy (Fig. 8, top right, bottom left, and bottom 
right). The anterior segment and vitreous hu- 
mor of the left eye remained free of inflammato- 
ry cells. Eight months after the onset of visual 
symptoms in the left eye, the patient died of 
malignant lymphoma and disseminated cyto- 
megalovirus infection. Autopsy permission was 
obtained for all organs except the eyes. 


Case 5 . 

A 45-year-old man without known medical 
problems developed vesicular skin lesions in 
the distribution of the first division of the right 
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trigeminal nerve and a severe keratouveitis in 
the right eye. The retinae of both eyes appeared 
clinically normal. Zoster ophthalmicus was di- 
agnosed and serum analysis disclosed evidence 
of HIV infection. The skin lesions resolved 
without treatment, but a severe anterior uveitis 
persisted. Treatment with orally administered 
systemic prednisone (60 mg daily) had little 
effect on the ocular inflammation. Long-term 
treatment with orally administered acyclovir 
(200 mg five times a day) was initiated. Periph- 
eral anterior synechiae formed, the anterior 
chamber angle closed 360 degrees, and the 
intraocular pressure could not be controlled. 
Within 18 months, the right eye had become 
hypotonus with complete loss of light percep- 
tion. The left eye remained healthy. 

Six months later, the patient had sudden 
onset of a painless, rapidly progressive loss in 
visual acuity of the left eye. Additionally, he 
observed loss of peripheral vision as though he 
were looking through a tunnel. He was still 
taking acyclovir orally, 200 mg five times a day. 
On examination, his visual acuity was 20/50 in 
the left eye with a markedly constricted visual 
field. A few cells were present in the anterior 
chamber and the vitreous humor was clear. 
There was deep homogenous opacification and 
thickening of the entire peripheral retina from 
the ora serrata to the posterior pole except for a 
region of the central macula (Fig. 9, top left). 
The optic disk was mildly hyperemic. Varicella- 
zoster virus retinitis as well as acyclovir-resis- 
tant herpes simplex virus retinitis were consid- 
ered in the differential diagnosis. Treatment 
was begun with intravenous administration of 
vidarabine, 20 mg/kg of body weight/day, but 
there was no apparent effect on the retinitis. 
The entire retina, including the macula, became 
necrotic within the first week of treatment and 
all light perception was lost (Fig. 9, top right 
and bottom left). Three weeks later, the retinitis 
had largely resolved. The optic nerve was pale, 
the vessels were narrowed, and the retina was 
atrophic with areas of pigmentary clumping 
(Fig. 9, bottom right). There was no evidence of 
anterior chamber or vitreal inflammation. 


Discussion 





These five patients with AIDS developed an 
unusual rapidly progressive retinitis (Table). 
All five cases were characterized by the devel- 
opment of early patchy choroidal and deep 


retinal lesions succeeded by diffuse thickening 
of the retina. In all but one case, the retinitis 
began in the posterior pole with little or no 
clinical evidence of vasculitis. Optic nerve in- 
volvement, a cherry-red spot appearance of the 
macula, and early clearing of retinal whitening 
in a perivascular distribution were common 
features of these cases. All five patients had 
relentless progression of disease and were left 
with atrophic and necrotic retinae, pale optic- 
nerve heads, and narrowed vasculature. None 
of the patients developed aqueous or vitreal 
inflammation or retinal detachment. Three of 
the five patients had bilateral disease. 





See also p. 206 





Clinical and laboratory evidence suggest that 
varicella-zoster virus was the causal agent in all 
five cases. First, the onset of retinitis in four 
cases (Cases 2 through 5) either succeeded or 
was coincident with an eruption of dermatomal 
zoster. Second, varicella-zoster virus was cul- 
tured from the two chorioretinal specimens 
(Cases 1 and 2) and varicella-zoster virus anti- 
gen was detected in the vitreal aspirate from 
one case (Case 3). Third, by means of immuno- 
cytochemistry, varicella-zoster virus antigen 
was found in the outer retinae of both enuclea- 
tion specimens. Fourth, viral capsids with the 
size and shape of herpesviridae were found in 
the outer retinae of both enucleation speci- 
mens. 

Although these findings suggest that varicel- 
la-zoster virus has a role in retinitis, they do not 
prove causation. As many as 21% of all AIDS 
patients report a recent history of cutaneous 
zoster.” It is therefore possible that the relation- 
ship between dermatomal zoster and retinal 
disease in our patients was serendipitous. Ad- 
ditionally, because the biopsy specimens from 
our patients were obtained late in the course of 
the disease (with plenty of time for a primary 
process to trigger reactivation of varicella-zos- 
ter virus and subsequert transport of virus to 
the retina), the existence of varicella-zoster 
virus in these tissues might simply represent a 
late superinfection of the retina. However, the 
restricted distribution of capsids and antigen in 
the outer retina is consistent with the initial 
clinical observations of deep retinal disease 
and strongly suggests that varicella-zoster vi- 
rus is the principal pathogen in this syndrome. 

Of the previously described manifestations of 
zoster ophthalmicus, the syndrome described 
in this study most closely resembles acute reti- 
nal necrosis syndrome.” However, there are 
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TABLE 


DISEASE CHARACTERISTICS OF VARICELLA-ZOSTER VIRUS RETINITIS ASSOCIATED WITH AIDS 


CHARACTERISTICS OF EARLY 
LESIONS 


EVIDENCE 
LAYER OF OPTIC ANTERIOR DERMATOLOGIC 
CASE EYES OF | CHERRY. NERVE VITREAL CHAMBER = INVOLVEMENT LABORATORY EVIDENCE OF 
NO. INVOLVED LOCATION RETINA RED SPOT INVOLVEMENT REACTION REACTION AND SITE VARICELLA-ZOSTER VIRUS* 
1 Both  Macula Outer Yes Autopsy Trace None None Positive retinal culture, 
immunocytochemistry (retina), 
electron microscopy 
2 Both Post- Outer Yes Afferent None None Trigeminal Positive retinal culture, 
equatorial pupillary (zoster immunocytochemistry (retina), 
defect, ophthalmicus) ^ electron microscopy 
autopsy 
3 Both Macula Outer Yes | Hyperemia None None Thoracic, Positive blood culture, 
lumbar immunocytochemistry 
(vitreous humor) 
4 L.E. | Macula Outer Yes Afferent None None Sacral NP 
pupillary 
defect, 
hyperemia 
5 LE. Unknown Outer No Hyperemia None None Trigeminal NP 
(zoster 
ophthalmicus) 


ee NL CCL LCT LAAN HU HUI UH PPP e HITS INLINE ABB rr RAN P a Hurra gt 


*NP indicates not performed. 


some distinct differences between acute retinal 
necrosis syndrome and the disease observed in 
our patients. First, unlike acute retinal necrosis 
syndrome, there was little clinical evidence of 
iridocyclitis, vitreitis, or vascular sheathing in 
our patients. A second difference was the lack 
of early peripheral retinal disease in our pa- 
tients. A third distinction was the cherry-red 
spot appearance of the maculae in our patients. 
Finally, our patients failed to develop tractional 
vitreal bands or retinal detachments as late 
complications of their disease, probably as a 
consequence of the scarcity of vitreal inflamma- 
tion. 

The patterns of disease observed in our pa- 
tients also differed markedly from those de- 
scribed in three previously published case re- 
ports of zoster-related retinal disease in 
patients with AIDS.*" In all three of these cases 
there was a close resemblance to acute retinal 
necrosis syndrome, and they were character- 
ized by confluent peripheral whitening and a 
prominent vitreal reaction. Additionally, 
prominent vasculitis and late tractional detach- 
ments of the retina were features of two of these 
cases. Furthermore, the clinical pattern in our 
patients differed from that observed in two 
reported cases of zoster-related retinitis in im- 
munocompromised patients not infected with 
HIV. One of these individuals, a patient with a 


renal transplant, developed typical acute reti- 
nal necrosis syndrome.’ The other individual, a 
patient undergoing chemotherapy for com- 
bined B-cell lymphoma and adult T-cell leuke- 
mia,* had pronounced vitreitis and retinal hem- 
orrhages. 

Varicella-zoster virus is capable of inducing a 
wide spectrum of clinical ocular disease not 
only in immunocompetent individuals, but in 
immunodeficient individuals as well. The de- 
gree of immunosuppression varies widely in 
patients with AIDS, and might account for the 
variability in clinical signs of zoster-related 
retinitis at initial examination in this popula- 
tion. Just as varicella-zoster virus may induce 
atypical skin lesions in patients with AIDS,” it 
may also produce novel patterns of clinical 
ocular disease. The scarcity of vitreal reaction 
and retinal infiltrates in our patients might be 
explained if our patients were all severely im- 
munocompromised and unable to mount an 
efficient immune response to this pathogen. In 
contrast, HIV-infected patients who still have 
normal serum levels of circulating CD4 lym- 
phocytes might have a typical acute retinal 
necrosis syndrome-like disease when infected 
with varicella-zoster virus. 

One interesting feature of the patients de- 
scribed in this study was the associated optic 
nerve disease. Relative afferent pupillary de- 
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fects were observed in two patients, the optic- 
nerve head was hyperemic in two other pa- 
tients, and extensive inflammation of the pos- 
terior optic nerve was observed in both disease 
specimens. Involvement of the optic nerve is a 
common feature of acute retinal necrosis syn- 
drome,!*? as well as of varicella-zoster virus- 
related ocular disease in patients with AIDS," 
Because recent reports by Winward, Hamed, 
and Glaser' and Sergott and associates! suggest 
that immediate recognition and treatment of 
varicella-zoster virus optic neuritis in both im- 
munocompetent and AIDS patients may help to 
preserve vision in these individuals, varicella- 
zoster virus-related retinal disease should be 
considered in the differential diagnosis of any 
unusual retinitis accompanied by optic nerve 
involvement. 

Another interesting feature of these cases was 
the unusual perivascular pattern, resembling 
cracked mud, that appeared relatively early in 
the course of the disease. Forster and associ- 
ates! interpreted these findings as regions of 
perivascular retinal sparing. Study of our pa- 
tients, however, suggested that this pattern 
represents early removal of necrotic debris or 
edema from retinal tissue adjacent to the vascu- 
lature (Figs. 2 and 9). 

The cases of varicella-zoster virus retinitis in 
this study were readily distinguished from cy- 
tomegalovirus retinopathy on the basis of sev- 
eral clinical features. Unlike cytomegalovirus 
retinopathy, these cases were all multifocal, 
rapidly progressive,and associated with diffuse 
deep retinal opacification without granular bor- 
ders. Furthermore, in contrast to cytomegalovi- 
rus retinopathy, early foveal involvement was 
characteristic in our cases. It is important to 
distinguish between these two viral retinopa- 
thies in order to establish optimal treatment 
strategies. 

Standards for the appropriate treatment of 
AIDS patients with suspected varicella-zoster 
virus retinitis have yet to be firmly established. 
Nonetheless, we recommend the use of intrave- 
nously administered antivirals in these patients 
because both acyclovir and vidarabine have 
been shown to be effective in the management 
of varicella-zoster virus in immunocompro- 
mised patients.'^* The use of antivirals in these 
individuals serves not only to treat the ocular 
disease, but to prevent the central nervous 
system complications that may develop as a 
result of viral spreading along the optic or 
trigeminal nerves.” Furthermore, in view of 
the additive effects of acyclovir and vidarabine 


against varicella-zoster virus," and the increas- 
ing incidence of acyclovir resistance in varicel- 
la-zoster virus isolates from patients with 
AIDS,” there may even be a rational basis for 
the combined use of these two drugs in the 
treatment of rapidly progressive varicella-zos- 
ter virus retinitis. The possible need for com- 
bined antiviral treatment is highlighted by a 
recent report by Moriyama and associates? of a 
case of disseminated zoster with retinitis that 
required combined vidarabine and acyclovir 
treatment. 

In the immunosuppressed individual, the 
generally accepted dosage of intravenously ad- 
ministered acyclovir for the treatment of vari- 
cella-zoster virus infection is 10 mg/kg of body 
weight every eight hours and 10 mg/kg of body 
weight/day of vidarabine. The course of treat- 
ment may be long. Blumenkranz and associ- 
ates? found that regression of acute retinal 
necrosis syndrome in immunocompetent indi- 
viduals treated with intravenously adminis- 
tered acyclovir was a slow process. An average 
of 3.9 days of treatment was required until the 
earliest clinical signs of regression were ob- 
served, and completion of treatment required 
an average of 32.5 days. An even longer time 
interval might be expected in immunocompro- 
mised patients. Several of our patients received 
treatment with antivirals, but with little bene- 
fit. We believe that these patients would have 
benefited from appropriate antiviral treatment, 
but were treated with either inadequate doses 
or were treated too late in the course of infec- 
tion. 

As the life expectancy of HIV-infected indi- 
viduals increases through aggressive manage- 
ment of opportunistic infections, we are likely 
to see an increased incidence of this clinical 
manifestation of varicella-zoster virus. 
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Antibody reactions with recognized reti- 
nopathy-inducing retinal antigens may be in- 
terpreted to reflect ongoing autoimmune 
events responsible for some forms of vision 
loss. We sought evidence of secondary and 
superimposed retinal hypersensitivity indi- 
cated by such antibody reactivity in a random 
group of patients with retinitis pigmentosa. 
We identified patterns of immunologic reac- 
tivity within members of a group of 52 pa- 
tients with retinitis pigmentosa, which sug- 
gests some patients with retinitis pigmentosa 
may experience consequential superimposed 
retinal hypersensitivity. Identifying sub- 
groups of patients with retinitis pigmentosa 
who exhibit indications of retinal hypersensi- 
tivity to known uveitopathogenic retinal pro- 
teins may permit the reduction of their rate of 
retinal degradation by immunomodulation. 


Inuerirep HUMAN pigmentary retinopathies, 
consisting of at least 14 subgroups, are gath- 
ered under the common term of retinitis pig- 
mentosa.’ Noninherited pigmentary retinopa- 
thies, resulting from latent infections or 
trauma, may be misdiagnosed as retinitis pig- 
mentosa when they have similar signs and 
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symptoms at initial examination. Efforts to 
group patients on the basis of inheritance have, 
in the past, been hindered by difficulties in 
obtaining family histories. Retinitis pigmentosa 
is more commonly identified and classified by 
means of morphologic and electrophysiologic 
criteria." Recently, advances in identifying the 
chromosomal location of mutations associated 
with autosomal and x-linked retinitis pigmen- 
tosa have introduced the means to study inheri- 
tance patterns with great precision.’ However, 
the methods of chromosomal analyses are com- 
plex and not widely available. Additionally, the 
chromosomal aberrations associated with the 
different forms of retinitis pigmentosa have yet 
to be fully defined.? Mutations in the rhodopsin 
gene and other retinal enzyme deficiencies are 
suspected because vision loss in retinitis pig- 
mentosa is related to alterations in photorecep- 
tor cells and pigment epithelium that use 
unique metabolic pathways." 

The degenerating retina may leak organ-spe- 
cific antigens into the bloodstream, a process by 
which the host may possibly become sensitized 
to antigens formally confined within the 
globe.? Retinitis pigmentosa-related retinal 
degradations may therefore initiate superim- 
posed and secondary immune-mediated events, 
a form of contributory epiphenomena, which 
could hasten the destruction of the retina." 
Both humoral and cellular components of the 
immune system are suspected of augmenting 
retinal degradation as secondary contributory 
events. ^? Immunologic reactions with the 
three known uveitopathogenic retinal proteins 
(rhodopsin, interphotoreceptor retinoid-bind- 
ing protein, and the retinal S-antigen) may 
indicate the patient is undergoing autoimmune 
reactions similar to those described in sensi- 
tized animals." We have sought evidence of 
immunologic hypersensitivity to these antigens 
in 52 patients with primary retinitis pigmento- 
sa at initial examination. These patients had no 
family history of retinopathy and no known 
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secondary infections or disease. Antibody as- 
says were performed at the time of examination 
and serum samples were stored for comparative 
analyses. Retinal antibody reactions within the 
group of patients with retinitis pigmentosa 
were examined to determine the degree of di- 
versity each member exhibited and the results 
were compared with those obtained from clini- 
cally normal individuals. We recorded patterns 
of common immunologic reactivity in order to 
identify the most frequently involved retinal 
antigens in retinitis pigmentosa and to evaluate 
any incidence of autoantibody involvement 
with the three known uveitopathogenic retinal 
antigens. Findings indicated that patients with 
retinitis pigmentosa may be segregated into 
groups according to their immunoreactivity 
with known retinopathy-inducing retinal anti- 
gens. 


Material and Methods 


Retina extract—-A preparation of pooled reti- 
nal proteins for antigen analysis was made from 
a saline-soluble extract of bovine retina as 
described by Wacker and associates." After cen- 
trifugation, the retina extract was standardized 
to contain 10 mg/ml of protein and was stored 
for use at —20 C. 

Serum samples—Serum samples were ob- 
tained from 52 patients who had primary retini- 
tis pigmentosa diagnosed. The majority of the 
patients were women, the average age was 45 
years, and the average onset of retinitis pig- 
mentosa was at 25 years of age. Serum samples 
from these patients were stored for study at 
—20 C in an equal volume of phosphate-buff- 
ered saline solution, polysorbate-20, and bo- 
vine serum albumin (0.1M phosphate-buffered 
saline solution; 0.0596 polysorbate-20; 1 mg/ 
ml of bovine serum albumin; and 0.0196 sodi- 
um azide; pH, 7.5). For comparison controls, 
antibody reactions within the group of patients 
with retinitis pigmentosa were compared with 
one another in order to provide internal con- 
trols within the same disease. The results were 
related with those observed in serum derived 
from six clinically normal individuals. 

Western immunoblot analyses—Western im- 
munoblot analysis procedures were performed, 
using conventional methods.*'™ The retina ex- 
tract (1.0 ml) was electrophoretically separated 
in 1.5-mm thick, 20-cm gels, and transferred to 


nitrocellulose from which 4-mm-wide strips 
were cut. The strips were blocked in 0.5% 
nonfat milk in phosphate-buffered saline solu- 
tion before reaction with the patient’s serum. 
All sera were assayed at a dilution of 1:200. 
Serum antibody binding was detected autoradi- 
ographically through the application of I- 
labeled goat anti-human IgG. The relative mo- 
lecular weight of retinal proteins that bound 
antibodies were analyzed in side-by-side com- 
parisons to identify common immunologically 
reactive proteins. Molecular weight approxima- 
tions were made by comparisons with pre- 
stained molecular weight markers (Sigma 
Chemical Company, St. Louis, MO, product 
No. SDS-7B). 

Peptide synthesis—Peptides corresponding to 
the N-terminal and C-terminal 15 amino acids 
of bovine photoreceptor S-antigen were syn- 
thesized manually, using the solid-state meth- 
od of Hodges and Merrifield? as modified by 
Gorman,” except that cleavage of peptides and 
protecting groups was performed by treatment 
with hydrogen bromide and anhydrous tri- 
fluoroacetic acid. Peptides were purified and 
quantified as previously described.” 

Radioimmunoassay | with peptides—Serum 
from the group of retina-reactive patients was 
assayed by using peptide fragments of the reti- 
nal S-antigen as the test antigen. Patients 
with retinitis pigmentosa who showed no West- 
ern immunoblot analysis reactivity with retina 
were included with clinically normal subjects 
as comparison controls. Assay procedures were 
performed on the basis of the principles de- 
scribed by Suter.” Synthesized peptides were 
bound to glutaraldehyde-coated tubes, which 
were then blocked with 596 nonfat milk in 
phosphate-buffered saline solution to prevent 
nonspecific binding. Each patient's serum was 
assayed at a final dilution of 1:100 and incubat- 
ed overnight at 22 C. The tubes were then 
washed three times with 10 mM of Tris-HCl 
(pH, 8.0) containing 0.0596 polysorbate-20, and 
twice with water. Finally, samples were reacted 
for one hour at 22 C with !?]-protein A (approx- 
imately 200,000 cpm per tube), washed three 
times, and counted in a gamma counter. 


Results 


After initial antibody screening by enzyme- 
linked immunosorbent assay," 41 samples were 
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excluded from further study because they gave 
serologically normal or weak reactions with 
retinal antigens. The remaining 11 sera exhibit- 
ed a minimum of twice the clinically normal 
reactivity with retinal antigens when assayed 
by the ELISA. Western immunoblot analysis of 
the 11 immunologically reactive patients with 
retinitis pigmentosa on retinal antigens dis- 
closed a variety of antibody responses, the most 
common approximating 48 kd where the retinal 
S-antigen is found" (Fig. 1). Additionally, two 
patients possessed antibodies reactive with a 
40-kd antigen, which may be rhodopsin.“ No 
immunologic reactions were found with anti- 
gens in the molecular weight range of 140 kd" 
in which the interphotoreceptor retinoid- 
binding protein is found. Other retinal proteins 
bound only by sera from the patients with 
retinitis pigmentosa were roughly 95, 84, and 
55 kd. Clinically normal pooled serum used as a 





Fig. 1 (Thirkill and associates). Western immuno- 
blot analysis assay reacting serum from the group of 
eight, S-antigen-reactive patients with retinitis pig- 
mentosa, on electrophoretically separated pretein 
components of solubilized extract of bovine retina, 
identified by numbers as 1 through 8. Clinically 
normal and nonreactive (NR) patients are included 
for comparison. All sera reacted at a dilution of 
1:200. The retinal S-antigen is located at the 48.5-kd 
marker. Additionally, two patients (triangle) may be 
reacting with rhodopsin at approximately 40 kd. 
Note variations in intensity of antibody reactions 
with common antigens. 
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Molecular Weight of immunologically Reactive Retinal Proteins 


Fig. 2 (Thirkill and associates). The incidence of 
immunologic involvement of eight predominating 
retinal proteins (each identified by their relative 
molecular weight) is indicated by the number of 
patients showing antibody reactivity with each. Ser- 
um antibodies were assayed at a final dilution of 
1:200. Asterisk indicates retinal antigens weakly re- 
active with pooled clinically normal serum. 


comparison control did not react with retinal 
proteins at the described dilution of 1:200. 
Common immunologic reactions are illustrated 
in Figure 2, which shows the number of pa- 
tients with retinitis pigmentosa whose serum 
reacted with the predominating immunologi- 
cally reactive retinal antigens resolved in the 
Western immunoblot antibody assays. 
Radioimmunoassays using synthesized C- 
and N-terminal fragments of the photoreceptor 
S-antigen confirmed the observations made by 
Western immunoblot analysis by verifying that 
the eight patients who were reactive with a 
retinal protein of the appropriate molecular 
weight in the Western immunoblot assays were 
in fact reacting with the retinal S-antigen. Re- 
sults showed that the eight selected patients 
with retinitis pigmentosa had stronger immu- 
nologic interactions with the synthesized C- 
terminal fragment compared with that ob- 
served with the N-terminal fragment (Fig. 3). 





Discussion 





Eight of the 11 patients with immunologic- 
reactive retinitis pigmentosa possessed anti- 
bodies to the retinal S-antigen, which may 
indicate their loss of tolerance to this important 
retinal protein. This antibody reaction suggests 
the possibility of autoimmune reactions as con- 
tributing factors, superimposed on, and en- 
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Fig. 3 (Thirkill and associates). Eight patients with 
retinitis pigmentosa were chosen because of their 
immunoblot reactivity with a retinal protein antigen 
exhibiting the migratory characteristics of the retinal 
S-antigen. The antibody activity of sera from these 
eight patients was compared by radioimmunoassay 
with nonreactive patients with retinitis pigmentosa 
and pooled clinically normal sera on the antigens of 
synthesized C and N-terminal fragments of the pho- 
toreceptor S-antigen. Variations in antibody titer to 
the antigenic fragments were evident in the selected 
group of eight. Other members of the retinitis pig- 
mentosa study group and clinically normal pooled 
human sera were found to be nonreactive with the 
synthesized peptides. All were assayed at a dilution 
of 1:100. 


hancing the progress of their retinopa- 
thies.77.57?' Experimental animal models of 
autoimmune ocular inflammations illustrate 
the severe pathologic effects that result from 
immunologic hypersensitivity to specific ocular 
antigens.*^* The ease with which tolerance to 
specific retinal proteins may be broken and 
experimental retinopathies induced in labora- 
tory animals is an indication of the delicate 
balance that separates an effective defense sys- 
tem from a detrimental autoimmune response. 

Rhodopsin (40 kd),* the interphotoreceptor 
retinoid-binding protein (140 kd),“ and the 
photoreceptor S-antigen (48 kd)" are the only 
known experimentally uveitogenic retinal pro- 
teins, although others almost certainly exist. 
All three proteins can be isolated in pure form 
and induce related autoimmune ocular inflam- 
mations in experimental animals which can be 
transferred to other animals with activated 
lymphocytes.*^*^* These characteristics fulfill 
all the criteria for autoimmune involvement as 
described in Witebsky's postulates, which char- 
acterize a true autoimmune disease.” 
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Only two of our patients’ sera bound a retinal 
protein in the size range approximating 40-kd 
molecular weight. This retinal protein may be 
rhodopsin, which migrates to this site in the 
reducing acrylamide gels we used. Recent evi- 
dence of rhodopsin loss in retinitis pigmentosa 
suggests that this photoreceptor component 
may be one of the first to be destroyed in the 
retinopathy process.’ None of the patients in 
this study reacted with any retinal protein in 
the range of 140 kd at which the interphotore- 
ceptor retinoid-binding protein would be 
found, leaving the retinal S-antigen as the most 
commonly involved in this study group. The 
other three as yet unidentified retinal proteins 
reactive with serum antibodies exclusively in 
the patients with retinitis pigmentosa were 95, 
84, and 55 kd in size (Fig. 2). Internal controls, 
obtained by comparing the positive findings 
with those obtained from nonreactive members 
of the retinitis pigmentosa group and clinically 
normal sera, serve to demonstrate the relevance 
of the abnormal immunoreactivity in the retina 
reactive group. 

The antigenic dissection and nucleic acid 
sequencing of the photoreceptor S-antigen has 
characterized the fragments of the molecule 
that are responsible for the induction of experi- 
mental uveitis.” The immunologic dissection of 
the S-antigen molecule, using highly specific 
monoclonal antibodies reactive with single epi- 
topes, provides valuable information on the 
antigenic character of the whole tertiary struc- 
ture.” Small peptide fragments of the S-anti- 
gen, consisting of a few amino acids, have been 
demonstrated to induce an immune response 
leading to ocular inflammations.” The radioim- 
munoassays performed in this study indicate an 
immunologic bias in the patients with retinitis 
pigmentosa we studied. Antibody interactions 
predominated in the C-terminal region of the 
molecule, where the majority of uveitopatho- 
genic sites have been mapped.” 

Although the pathologic relevance of retina 
autoantibodies in patients with retinitis pig- 
mentosa is still the subject of much debate, a 
demonstrable degree of immunologic hyper- 
sensitivity to recognized uveitopathogenic an- 
tigens should not be discarded as irrelevant to 
the disease process. We suggest that patients 
with retinitis pigmentosa who have indications 
of immunologic hypersensitivity to known uve- 
itopathogenic retinal antigens at initial exami- 
nation are at higher risk to autoimmune reti- 
nopathies and should be treated accordingly. 
Subgroups of autosomal dominant retinitis pig- 
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mentosa have been shown to have mutations in 
rhodopsin and have been categorized as rho- 
dopsin autosomal dominant retinitis pigmento- 
sa.* The eight patients in this study who exhib- 
ited indications of hypersensitivity to the 
retinal S-antigen may accordingly be identified 
as S-antigen reactive retinitis pigmentosa. Ap- 
propriate treatment, including the manipula- 
tion of the immune response, might alter the 
course of their condition and possibly reduce 
the rate of retinal deterioration. 
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Fifty-six patients with bilateral sight- 
threatening noninfectious intermediate or 
posterior uveitis participated in a randomized 
double-masked study of the use of cyclospor- 
ine vs prednisolone in their treatment. Apply- 
ing the end-point definitions, visual acuity or 
vitreal haze improved in only 13 of 28 (46%) 
patients in each group. The macular edema 
resolved in seven of 15 patients of the cyclo- 
sporine-treated group, and in ten of 16 pa- 
tients of the prednisolone-treated group (P = 
.376). Patients whose therapies failed both 
cyclosporine and prednisolone trials were 
treated with both drugs, which resulted in 
additional patient improvements. Secondary 
effects were observed in both therapeutic al- 
ternatives, the most notable being alterations 
in serum creatinine concentration and hyper- 
tension with the dosage of cyclosporine used. 


T us MECHANISMS of many intraocular inflam- 
matory conditions continue to undergo scruti- 
ny, resulting in an increased appreciation of 
their complexities. Improving therapeutic alter- 
natives in the treatment of uveitis is an ever- 
evolving process. While inflammatory infec- 
tious conditions can be approached with specif- 
ic antimicrobial therapy, a large group of ocular 
inflammatory disorders are usually considered 





Accepted for publication April 30, 1991. 

From the Laboratory of Immunology, National Eye 
Institute (Drs. Nussenblatt, Palestine, Chan, and Ste- 
vens and Ms. Mellow); and the Section on Clinical and 
Diagnostic Trials, National Cancer Institute (Dr. Green), 
National Institutes of Health, Bethesda, Maryland. 

Reprint requests to Robert Nussenblatt, M.D., Labora- 
tory of Immunology, National Eye Institute, National 
Institutes of Health, Bldg. 10, Rm. 10N202, Bethesda, 
MD 20892. 


results of endogenously induced dysregulation. 
These are usually treated with nonspecific anti- 
inflammatory or cytotoxic agents, most notably 
prednisone and alkylating agents.’ 

With the advent of reliable animal models for 
the study of uveitis,** the factors leading to 
ocular inflammation can begin to be dissected. 
These models demonstrate the importance of 
the T-cell networking in the development of 
disease,? and lead to the logical prediction that 
a drug with predominantly anti- T-cell effects, 
such as cyclosporine, couid be a potential addi- 
tion to the therapeutic regimen. Our initial 
nonrandomized experience with this agent has 
already been reported,"' and reports describing 
double-masked randomized studies demon- 
strating the efficacy of cyclosporine as opposed 
to the various immunosuppressive agents (col- 
chicine, alkylating agents) in the treatment of 
ocular manifestations of Behcet’s disease have 
appeared.®* However, the use of corticosteroids 
remains the preferred treatment for the vast 
majority of noninfectious uveitides in the Unit- 
ed States. Therefore, we performed a random- 
ized double-masked study to compare the use 
of cyclosporine compared to the use of systemic 
corticosteroids in the treatment of noninfec- 
tious intermediate and posterior uveitis (ex- 
cluding Behcet’s disease) in an American clinic. 
Because both agents were used as the sole 
anti-immunosuppressive agents, their relative 
efficacies were more clearly observed. 


Patients and Methods 


After obtaining approval from the Institute 
review board and the Clinical Center at the 
National Institutes of Health, 56 patients (36 
females, 20 males) with intermediate or posteri- 
or noninfectious uveitis were entered into the 
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TABLE 1 
DIAGNOSES OF PATIENTS IN RANDOMIZED 
CYCLOSPORINE/PREDNISOLONE STUDY 


AMAMHUAMMABUMUUTUTINVDLAVIVIHUPUMYHUTUBAN IURATI B AAA AHUE PRANDIUM hr ee ERAN rr LL RU URP APER A AAA EAR 


DIAGNOSIS CYCLOSPORINE PREDNISOLONE TOTAL 
Pars planitis 8 13 21 
Intermediate uveitis 7 8 15 
(Non pars planitis) 
Sarcoid uveitis 5 2 7 
Birdshot retinocho- 2 3 5 
roidopathy 
Vogt-Koyanagi- 2 1 3 
Harada's disease 
Posterior uveitis 2 1 3 
Diffuse retinal 2 0 2 
vasculitis 


anaona aa aaa N OOO VEPER AM U- 


study (Table 1). The mean age was 38 years 
(range, 10 to 61 years). Patients were eligible 
for the trial if they (1) were 10 years of age or 
older, and were capable of understanding the 
goals of the project; (2) had active bilateral 
disease with a visual acuity of 20/40 or worse 
in both eyes because of intraocular inflamma- 
tion (active inflammation was defined as a re- 
cent [within four months] decrease of two or 
more lines of visual acuity or active retinal 
lesions or vitreal haze); and (3) had no underly- 
ing chronic infectious disorder, major organ 
dysfunction, or history of neoplasia. 

Patients were not considered for the trial if: 
(1) they anticipated ocular surgery within the 
first six months of the study; (2) they had been 
treated for ocular disease with systemic cortico- 
steroids or cytotoxic agents for at least one 
month before entering the study; (3) they had 
insulin-dependent diabetes or uncontrolled 
systemic hypertension with a diastolic pressure 
greater than 90 mm Hg on two occasions; or (4) 
a female patient was pregnant (females of 
childbearing age were required to use an ac- 
cepted method of contraception). 

Patients meeting these criteria were then ran- 
domized to one of two therapies. In brief, pa- 
tients were randomized to using prednisolone 
or cyclosporine as their sole systemic therapeu- 
tic agent for treatment of their uveitis. Topical 
medication could be used any time during the 
study. The prednisolone was prepared (by the 
drug development group of the National Insti- 
tutes of Health Clinical Center Pharmacy) into 
a liquid solution that had the taste and consis- 
tency of the cyclosporine liquid preparation. 
This made it impossible for the patients to 
know which drug they were taking on the basis 


of physical characteristics of the two prepara- 
tions. Patients were given a dose of predniso- 
lone (64 mg) that was pharmacologically equiv- 
alent to 80 mg of prednisone if they weighed 70 
kg or more, or the equivalent of 60 mg of 
prednisone (42 mg of prednisolone) if they 
weighed less than 70 kg. Patients randomized 
to the cyclosporine alternative of the study 
received 10 mg/kg of body weight/day as a 
starting dosage. Dosage of each therapeutic 
alternative depended on the clinical status of 
the patient. The dosage of cyclosporine could 
be as high as 15 mg/kg of body weight/day, but 
only for a short interval. The maximal dose of 
prednisolone was the prednisone equivalent of 
80 mg/day for all patients in that therapeutic 
alternative. 

Patients returned at monthly intervals during 
the first three-month period (termed Course A), 
and were evaluated ocularly by two masked 
observers who had to agree on the ocular 
findings. Several ocular values were measured 
during each visit, including anterior chamber 
cell and flare, vitreal cells and haze (the latter 
measured by standardized photographs"), 
macular edema, and vascular sheathing. Fur- 
ther, the best visual acuity at baseline and at 
subsequent visits was measured by a masked 
individual by use of the Early Treatment of 
Diabetic Retinopathy Study chart. The num- 
ber of letters read at 4 meters was corrected by 
adding 30 so that it could be linearly compared 
with visual acuities taken at 1 meter. Therefore, 
a score of 5 is a visual acuity of 5/200, and a 
score of 85 is 20/20. 

The first endpoint of this study was at three 
months. The definition of therapeutic success 
for this study at that time was an improvement 
in visual acuity of 15 letters (three lines) or 
more in at least one eye, or an improvement of 
at least two increments on the vitreal haze 
scoring scheme.” Additionally, patients taking 
prednisolone could take no more than 20 mg/ 
day at the three-month evaluation. This amount 
or one lower was considered a dose that could 
be given for an extended period of time. Pa- 
tients were considered therapeutic failures be- 
fore the three-month endpoint evaluation if, 
after maximal therapy of one week, the visual 
acuity in one eye decreased ten letters (two 
lines) from baseline value; or if the disease 
appeared to be progressing into the macula, 
leading to permanent loss of vision; or if there 
was uncontrolled systemic hypertension, dia- 
betes, ulcer, or impaired hepatic function. A 
serum creatinine concentration of 2.0 mg/d! 
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and a glomerular filtration rate of 50 ml/min- 
ute or less necessitated a decrease in the thera- 
peutic dose. 

At the three-month juncture, patients deem- 
ed therapeutic successes on the basis of the 
above criteria remained on the therapy to 
which they were initially randomized, and were 
evaluated every three months for one year (Fig. 
1). However, if the patients did not meet these 
criteria, they were crossed over to the alterna- 
tive therapy, that is, from cyclosporine to pred- 
nisolone treatment and vice versa. This was 
designated as Course B. Patients were then 
treated with the medication as in Course A, and 
were evaluated at three months after the initia- 
tion of Course B, applying the same success 
criteria. Those patients in whom therapy result- 
ed in an improvement of 15 letters or two 
increments in vitreal haze were considered a 
success and were continued for one year, with 
examinations at three-month intervals. Those 
patients whose therapies did not meet the suc- 
cess criteria were then assigned to Course C, 
which was a combination of cyclosporine (aver- 
age dose, 8.1 mg/kg of body weight/day) and 
prednisone treatment (average dose, 10 to 30 
mg/day). The criteria for early termination of 
participation in the study as outlined in Course 
A were also applied to Courses B and C. 


ELIGIBLE UVEITIS PATIENTS 


| RANDOMIZATION 


COURSE A- CYCLOSPORINE 





OR i THERAPEUTIC 
PREDNISOLONE SUCCESS- 
Continues 
THERAPEUTIC 
FAILURE 
at 3 months 
COURSE B- ALTERNATE RAPEUTIC 


THERAPY FROM 


—— Be 
COURSE A i SUCCESS- 


Continues 





THERAPEUTIC 
FAILURE 
at 3 months 


COURSE C- CYCLOSPORINE 
AND PREDNISONE 


COMBINED 





Fig. 1 (Nussenblatt and associates). Treatment 
scheme with possible options in this randomized 
study of the use of prednisolone and cyclosporine in 
the treatment of endogenous uveitis. 


Results 





A total of 56 patients were entered into the 
trial, with 28 patients entered into each thera- 
peutic alternative (Table 1). Of the 56 patients, 
36 (64%) had intermediate uveitis. A reasona- 
bly equal distribution of the various entities to 
the two therapeutic alternatives was accom- 
plished, and the pretherapeutic visual acuities 
of the two randomized groups were similar. The 
average baseline visual acuity for the cyclo- 
sporine-treated group was 48.4 letters, and 51 
letters for the prednisolone-treated group, both 
values corresponding to an approximate visual 
acuity of 20/100. 

Three months after the initiation of therapy, 
the vast majority of patients in both therapeutic 
alternatives had an improvement in visual acu- 
ity as compared with the baseline value (Fig. 2). 
Six patients were therapeutic failures before 
three months and so provide no data for the 
three-month visit on Course A. However, ap- 
plying the primary endpoint definitions for 
therapeutic success, a comparison between the 
two therapies may be made (Table 2). For 
Course A, all the therapies of the 56 individuals 
initially randomized could be evaluated for 


3 MONTH ACUITY 





o 20 0 40 | 60 80 
BASELINE ACUITY 


Fig. 2 (Nussenblatt and associates). Average visual 
acuities of both eyes (n = 50) at three months after 
the initiation of therapy (Course A) compared with 
baseline visual acuity. All visual acuities that appear 
above the diagonal line indicate an improvement in 
visual acuity with therapy. 
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TABLE 2 
STATISTICAL EVALUATION OF COURSE A RESULTS 





CYCLOSPORINE (N = 28) 


PROBABILITY 
VARIABLE NO. SUCCESS/TOTAL OF SUCCESS 
Visual acuity 
(= 15 letters) 12/28 429 
Vitreal haze 
(= 2 increments) 5/15 333 
Combined visual 
acuity/vitreal haze 13/28 464 


PREDNISOLONE (N = 28) 


95% 
PROBABILITY CONFIDENCE 
NO. SUCCESS/TOTAL OF SUCCESS INTERVAL* 
11/28 393 ~0.22 to +0.29 
6/13 462 —0.49 to +0.23 
13/28 .464 —0.26 to +0.26 





*For difference in success probabilities. 


success or failure. According to the visual acu- 
ity criteria for therapeutic success (improve- 
ment of 15 letters or more from baseline value 
in at least one eye), 43% of the cyclosporine- 
treated patients were deemed therapeutic suc- 
cesses, whereas only 3996 of the prednisolone- 
treated patients were considered therapeutic 
successes. This difference was not statistically 
significantly different. Consistent with the 9596 
confidence intervals for the true difference be- 
tween success probabilities for the two groups, 
prednisolone could possibly be 2296 more effec- 
tive than cyclosporine, and cyclosporine could 
be 2996 more effective than prednisolone. In 
the evaluation of patients with vitreal haze, 
those with 1+ or more haze at the start of the 
course were included. About one third of the 
cyclosporine-treated patients met the criteria of 
success, whereas almost one half of the pred- 
nisolone-treated patients did. Because of the 
relatively small numbers, this difference was 
not statistically significantly different, and the 
confidence limits were fairly wide. Combining 
the major criteria of visual acuity and vitreal 


haze, 13 of 28 (46%) of the cyclosporine treated 
group and 13 of 28 (4696) of the prednisolone- 
treated group were considered therapeutic suc- 
cesses at the end of Course A. 

Seventeen patients receiving prednisolone 
therapy as their initial course of therapy 
(Course A) were crossed over to cyclosporine 
therapy for their Course B therapy, whereas 13 
of the cyclosporine Course A patients crossed 
over to the prednisolone regimen (Table 3). A 
15-letter improvement in visual acuity and a 
meeting of the criteria for therapeutic success 
were seen in four patients, whereas none of the 
ten patients with 1+ or more haze at the initia- 
tion of Course B met the criterion of two- 
increment improvement in the degree of vitreal 
haze. It was also notable that the visual acuities 
of two of the 14 patients whose Course B 
therapies failed were observed to have im- 
proved markedly when cyclosporine and pred- 
nisolone were administered in combination at 
lower dosages in Course C (Table 4) than those 
given in either Course A or B. Although the 
number of patients was small, three of the five 


TABLE 3 
STATISTICAL EVALUATION OF COURSE B RESULTS 





CYCLOSPORINE (N = 17) 


PROBABILITY 
VARIABLE NO. SUCCESS/TOTAL OF SUCCESS 
Visual acuity 
{= 15 letters) 2/17 .118 
Vitreal haze 
(= 2 increments) 0/5 .000 


*For difference in success probabilities. 


PREDNISOLONE (N = 28) 


6596 


PROBABILITY CONFIDENCE 
NO. SUCCESS/TOTAL OF SUCCESS INTERVAL” 
2/13 .154 —0.29 to +0.21 
0/5 .000 — 
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TABLE 4 


STATISTICAL EVALUATION OF COURSE C RESULTS 
[CYCLOSPORINE AND PREDNISOLONE, N = 14] 





VARIABLE SUCCESS/TOTAL 


2/14 (14%) 





Visual acuity (= 15 letters) 
Anterior chamber 


Cells 2/4 (50%) 
Flare 2/12 (17%) 
Vitreal ceils 3/13 (23%) 


Haze (= 2 increments) 3/5 (60%) 





patients who reached this course with a vitreal 
haze reading of 1+ or more had a markedly 
positive therapeutic response with this regi- 
men. 

Anterior chamber inflammatory values as a 
result of the two forms of therapy may be 
compared (Fig. 3). Both therapies had a positive 
therapeutic response on the number of inflam- 
matory celis in the anterior chamber, although 
the prednisolone-treated eyes had a somewhat 
greater decrease in that number than did the 
cyclosporine-treated group at the three-month 
interval. Neither therapy had a marked effect 
on the flare. Indeed, there was a slight increase 
in the flare observed in both groups at three 
months as compared to baseline value, under- 
scoring the fact that anterior chamber flare 
alone is not an indicator of active inflammatory 
disease. These findings are in contradistinction 
to those seen in the vitreal cavity. In the vitre- 
ous humor (Fig. 4), although there was an 
improvement in the clinical appearance of most 
of the eyes treated, the number of vitreal cells 
dropped slightly, but ultimately remained fair- 
ly stable. Generally, the vitreal haze decreased 
in both groups, staying that way for the 12- 
month follow-up period for both groups. The 






PRED 


2 24 |, aM csa 
22 

3 25 
25 


GRADING SCALE (0-4) 






response of eyes with cystoid macular edema to 
these therapies (Table 5) was remarkable as 
well. In Course A, seven of 15 (47%) of the 
cyclosporine-treated eyes and ten of 16 (6396) 
of the prednisolone-treated eyes demonstrated 
resolution of macular edema after three months 
of therapy. Using a chi-square cross tabulation, 
the differences observed were not statistically 
significantly different (P — .376). Also of inter- 
est is that some eyes that crossed to the alterna- 
tive therapy in Course B had resolution of the 
condition, and additional eyes that failed both 
Courses A and B had resolution of the macular 
edema when the two therapies were combined. 

Secondary effects of both drugs were moni- 
tored closely. When a two-unit increase in 
vitreal haze was used as criterion, relatively 
few patients (five of 56 [four in the cyclospor- 
ine-treated group and one in the prednisolone- 
treated group]) had an increase in clinical ap- 
pearance of cataract during the Course A period 
of the study. A detailed reporting system was 
devised for the recording of systemic adverse 
reactions (Table 6). Generally, patients treated 
with cyclosporine complained of more prob- 
lems, but most problems disappeared with time 
or with a decrease in dosage. This was less 
likely to occur in the prednisolone-treated 
group. The two major secondary effects ob- 
served in the cyclosporine group were those of 
hypertension and alterations in the serum cre- 
atinine concentration, two well-known compli- 
cations of cyclosporine therapy.” Although the 
mean systolic and diastolic blood pressures for 
the cyclosporine- and prednisolone-treated 
groups were the same at baseline, an increase in 
both of these values was clearly observed in the 
cyclosporine-treated alternative of Course A 
(Fig. 5). Further, an increase in serum creati- 
nine concentration was also observed in the 


Fig. 3 (Nussenblatt and as- 
sociates). Response to thera- 
py of cell and flare in the 
anterior chamber. Compari- 
son of cyclosporine- and 
prednisolone-treated pa- 
tients. 
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cyclosporine-treated group, whereas the serum 
creatinine determinations in the prednisolone 
group remained unchanged (Fig. 6). 


Discussion 





The two therapeutic alternatives consisted of 
single therapies, therefore permitting us to ob- 
tain reliable efficacy rates for both drugs, giving 
us for the first time data not only for cyclospor- 
ine but for a systemically given corticosteroid 
as well. It was also a study in which diseases 
that are commonly encountered in the Ameri- 
can patient were treated with a therapeutic 
strategy that permitted a tailoring of the treat- 
ment regimen in a way one would normally do 
for these cases. To complement our observa- 
tions, there have been reports concerning ran- 
domized clinical trials evaluating the effective- 
ness of cyclosporine in the treatment of 
Behcet's disease,*” and one placebo/cyclospor- 
ine trial in the Netherlands, in which uveitis 
patients received predetermined decreasing 
dosages.“ 

The information gathered in this study dem- 
onstrated clearly that an improvement of visual 
acuity could be obtained for the vast majority of 


TABLE 5 


EFFECTS OF CYCLOSPORINE OR PREDNISOLONE 
THERAPY ON CYSTOID MACULAR EDEMA AT THREE 





MONTHS 
COURSE A COURSE B COURSE C 
(IMPROVED/ — (IMPROVED/  (IMPROVED/ 
THERAPY TOTAL) TOTAL) TOTAL) 
Cyclosporine 7/16 2/8 — 
Prednisolone 10/16 3/8 — 


Cyclosporine 
and prednisolone — — 3/8 









eyes studied using either of the therapeutic 
alternatives (Fig. 3). When more stringent crite- 
ria are applied, that is, an improvement of 
visual acuity of 15 letters (three lines) or more 
in at least one eye, oranimprovement of at least 
two increments on the vitreal haze scoring 
scheme, a smaller but essentially equal number 
of patients from each group was deemed a 
therapeutic success. Both were effective, how- 
ever, in less than half of the cases treated. An 
additional category in which there were similar 
therapeutic responses was in the resolution of 
cystoid macular edema, in which both drugs 


TABLE 6 


SIDE EFFECTS OF CYCLOSPORINE OR 
PREDNISOLONE AS FIRST TREATMENTS (N = 56) 





CYCLOSPORINE PREDNISOLONE 





SIDE EFFECT (96) (96) 
Hyperesthesia/ 
paresthesia 96 62 
Weakness 96 62 
Nausea/appetite 
decrease 89 38 
Headache 89 72 
Hypertrichosis 78 45 
Gastrointestinal 
disorders 70 59 
Gingival hyperplasia 67 34 
Weight gain 56 66 
Breast tenderness 52 41 
Tremor 48 21 
Excitability 44 48 
Fluid retention 41 59 
Difficulty walking 37 24 
Weight loss 37 14 
Appetite increase 30 66 
Hair loss 15 24 
Muscle cramps T9 14 
Acne 11 10 
Diarrhea 10 14 























SERUM CREATININE MG/DL 





MONTHS 


resulted in the improvement of this problem in 
less than half the cases. 

Indeed, it is striking how similar the improve- 
ment rates were for both treatment alternatives 
for all the criteria measured. Of interest was the 
diminution of vitreal haze observed in both 
groups. Previous observations supported our 
choice of this value as the main endpoint in 
addition to visual acuity because we were able 
to use standardized controls and thereby de- 
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Fig. 5 (Nussenblatt and as- 
sociates). Comparison of 
blood pressure readings in 
patients receiving cyclospor- 
ine or prednisolone as a first 

PREDNISOLONE treatment (Course A). 
SERUM 
CREATININE 


crease intraobserver variations." To date, 
vitreal cellularity has eluded a reliable standar- 
dization system. Further, we have observed that 
vitreal haze disappears more rapidly than do 
vitreal cells. We would conjecture that the haze 
is a result of a release of cytokines induced by 
immunoreactive cells recruited into the eye. 
Cells, though inactive, appear to stay in the 
vitreous humor for a longer period of time. 
Because of a change in the therapeutic dosage 
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indications for cyclosporine, the number of 
patients enrolled in this study could not lead to 
an absolute conclusion that there is no differ- 
ence in the treatment effects of the two medica- 
tions. Rather there may be a potential of a 2096 
to 3096 difference in clinical efficacy between 
the two drugs. This observation, however, still 
suggests that these alternatives are therapeutic 
modes that can be considered for the same 
indications. The fact that the currently suggest- 
ed starting dosage of cyclosporine is from 5 to 
7.5 mg/kg of body weight/day? brings into 
question whether the success rates with this 
agent would be different than reported here. 
Information to date would suggest that this is 
not the case, and that it is the rapidity of the 
response, rather than the efficacy that is affect- 
ed. In a recent report by Towler and associ- 
ates,” a low dosage of cyclosporine was used in 
chronic posterior uveitis patients and this ther- 
apeutic approach achieved a sustained visual 
improvement in seven of nine patients. These 
observations reflect our long-term experience 
as well. 

The study design provided useful informa- 
tion concerning each drug as an individual 
medical therapeutic approach, but the cross- 
over design added certain clinically relevant 
information as well. The results demonstrated 
that it is logical to switch to the alternative 
medication used in this study because some 
eyes appeared to benefit clinically from such a 
decision. Of interest were the Course C patients 
who received both drugs, but at lower dosage 
than that given in Courses À and B. Some eye 
therapies in these patients were ultimately felt 
to be clinical successes despite failure on 
Courses À and B. This finding underscores the 
potential corticosteroid-sparing effect of cyclo- 
sporine. With lower dosages of both drugs be- 
ing given, combined long-term use with a de- 
creased number of side effects is a possibility. 
The Course C approach reflects the current 
thinking concerning the use of cyclosporine in 
the treatment of uveitis. Combining the rela- 
tively low starting dosage of cyclosporine (5 
mg/kg of body weight/day) with a relatively 
low dosage of prednisone (10 to 20 mg/day) 
appears to diminish markedly the appearance 
of renal toxicity at two years,'^" a time point at 
which we observed marked renal changes in 
patients who started cyclosporine at 10 mg/ 
day.’ 

Systemic corticosteroid therapy should be 
considered the preferred treatment in the vast 
majority of severe, bilateral sight-threatening 


noninfectious intraocular inflammatory condi- 
tions. This would seem justified for several 
reasons, including the greater general experi- 
ence with this drug, detailed knowledge of its 
long-term complications, rapidity of action, 
and cost. However, this study does underscore 
our difficulty in achieving a good clinical suc- 
cess with this mode of therapy. Our observa- 
tions help to establish cyclosporine therapy as a 
logical possible alternative to prednisone thera- 
py for severe sight-threatening uveitis in se- 
lected patients who are unable to continue 
systemic corticosteroid therapy. As with corti- 
costeroid therapy, long-term cyclosporine ther- 
apy carries risks as well, particularly that of 
nephrotoxicity, requiring close monitoring of 
the patient. In some cases, the secondary side 
effects of both drugs could have an important 
role in the decision-making process for the 
patient. For example, in a patient with renal 
disease, cyclosporine therapy probably should 
not be considered, but in the patient who is 
diabetic, or who has severe mood swings when 
treated systemically with corticosteroids, cyclo- 
sporine might be considered. It is hoped that 
this study will create a precedent for similar 
randomized studies in this subspecialty of oph- 
thalmology that needs to progress beyond an- 
ecdotal reports. 
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OPHTHALMIC MINIATURE 
He let his horse roam with the others in a fenced field and found himself a 
grassy place under a charming tree and lay flat on his back, gazing up 
serenely into the blue, watching those curious flecks that you can see if you 
stare upward against the vacant blue, the defects of your own eye. 


Michael Shaara, The Killer Angels 


New York, Ballantine Books, 1974, p. 168 








Analysis of Local Antibody Production in the Vitreous 
Humor of Patients With Severe Uveitis 


G. Seerp Baarsma, M.D., Leny Luyendijk, B.Sc., Aize Kijlstra, Ph.D., 
Jelle de Vries, M.D., Ed Peperkamp, M.D., Diane A. E. Mertens, M.D., 
and Jan C. van Meurs, M.D. 


We analyzed the local antibody production 
in vitreous humor samples collected during 
vitrectomy in patients with severe vision- 
threatening uveitis. In 24 patients, paired ser- 
um and undiluted vitreous humor samples 
were collected and tested for antibodies 
against Toxoplasma gondii, herpes simplex 
virus, varicella-zoster virus, cytomegalovi- 
rus, Epstein-Barr virus, and Toxocara canis. 
Total IgG and the Goldmann-Witmer coeffi- 
cient were determined. The initial diagnosis 
of ocular toxoplasmosis could be confirmed in 
six of the seven patients. The seventh patient 
showed a local antibody production against 
herpes simplex virus. One of the three pa- 
tients with chronic panuveitis at initial diag- 
nosis showed a local antibody production 
against T. gondii. These last two findings re- 
sulted ina change in medical treatment. Analy- 
sis of local antibody production in vitreous 
humor samples is a valuable diagnostic tool. 


Desprre extensive CLINICAL and laboratory 
tests, the cause of uveitis remains obscure in 
approximately 40% of the patients visiting a 
uveitis clinic. Only a limited amount of labora- 
tory tests are currently useful to the ophthal- 
mologist in the examination of patients with 
uveitis.’ In cases of severe uveitis in which 
clinical examination and laboratory testing 
have not provided any answers concerning the 
cause, the assessment of local intraocular anti- 
body production may be useful.^? Aqueous hu- 
mor analysis is now used in cases of severe 
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uveitis in various European ophthalmology 
clinics. Analysis of vitreous humor samples for 
local intraocular antibody production, howev- 
er, has not been widely reported. Since the 
report of Diamond and Kaplan‘ on the results of 
vitrectomy in patients with uveitis, more au- 
thors** reported favorable results of vitrectomy 
in patients with uveitis. Only a few of these 
articles report on the possibility of assessment 
of specific antibodies in the vitreous humor,'? 
although the cause in these serious cases is 
often enigmatic. 

The measurement of antibodies in the vitre- 
ous humor can be useful as a diagnostic tool. It 
may influence treatment measures in patients 
with serious uveitis, which may be important 
because treatment is often time-consuming and 
toxic. 

We studied the results of analysis of the 
vitreous humor samples collected during vit- 
rectomy in 24 patients with uveitis. 


Patients and Methods 





Paired serum and vitreous humor samples 
were obtained during pars plana vitrectomy 
performed in 24 patients with serious vision- 
threatening uveitis of various causes. The 
samples were collected undiluted, before the 
infusion line was opened. Vitrectomy was per- 
formed because of visual deterioration or pro- 
gressive inflammation, despite aggressive med- 
ical treatment. The initial diagnoses were 
ocular toxoplasmosis in seven, intermediate 
uveitis in six, ocular toxocariasis in four, chron- 
ic panuveitis in three, acute retinal necrosis in 
one, cytomegalovirus retinitis in one, ocular 
sarcoidosis in one, and juvenile chronic arthri- 
tis in one. 

Part of the vitreous humor sample of all these 
patients was used for the detection of antibod- 
ies. In two patients in whom a masquerade 
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syndrome was possible, part of the vitreous 
humor sample was sent to the Department of 
Pathology. In three cases a portion of the vitre- 
ous humor was sent to the Department of Virol- 
ogy. On the day of vitrectomy, we also obtained 
a blood sample (10 ml) from the patient. 

Both vitreous humor and serum samples were 
tested for antibodies against the following mi- 
croorganisms (using an immunofluorescence 
test as described earlier): Toxoplasma gondii, 
herpes simplex virus, varicella-zoster virus, cy- 
tomegalovirus, and Epstein-Barr virus.’ Anti- 
bodies against Toxocara canis were tested in 
four patients using an enzyme-linked immuno- 
sorbent assay. Immunoglobulin G and albumin 
concentrations were measured by radial immu- 
nodiffusion.? 

The quotient of the relative amount of anti- 
bodies against the various microorganisms in 
the vitreous humor and serum (Goldmann- 
Witmer coefficient) was calculated as follows: 


antibody titer, 
vitreous humor 


antibody titer, serum 


total immunoglobulin, total immunoglobulin, 
vitreous humor serum 


Theoretically, a coefficient above 1.0 would 
indicate a local production of antibodies within 
the eye. In view of the variability in the results 
of the measurements, an antibody coefficient 
above 3.0 was considered a positive test result. 





Results 





Examination of the vitreous humor of two 
patients with possible masquerade syndrome in 
the Department of Pathology did not disclose 
any sign of a reticulum cell sarcoma. In the 
vitreous humor of three patients suspected to 
have viral retinitis, no organisms could be culti- 
vated. The initial diagnosis could be confirmed 
by vitreous humor antibody analysis in six of 
the seven cases of ocular toxoplasmosis. In four 
of these patients, the antibody titer in the 
vitreous humor was even higher than that in the 
serum (Table). 

The seventh patient showed an unexpected 
local intraocular production of antibodies 
against herpes simplex virus (Goldmann-Wit- 
mer coefficient, 21). The titer of antibodies 
against herpes simplex virus in the vitreous 


humor (1:2,048) was even higher than that in 
the serum (1:512). This finding resulted in a 
drastic change in treatment. As this patient 
(Case 6, Table) clearly demonstrates the value 
of vitreous humor analysis in severe uveitis, we 
describe the history in some detail. 

A 41-year-old man had a history of focal 
choroiditis in 1969 and a recurrent anterior 
uveitis of his left eye. In June 1990, he com- 
plained of pain in his left eye. Episcleritis was 
noted at initial examination, and vitreitis with a 
vague white lesion in the periphery of the 
fundus of the left eye was noted a few days 
later. At referral, he had a visual acuity of hand 
motions in his left eye, some cells in the ante- 
rior chamber, and fine keratic precipitates. Be- 
cause of the extensive vitreous humor opaci- 
ties, the fundus could not be seen. Echography 
showed no retinal detachment. With an initial 
diagnosis of ocular toxoplasmosis, a pars plana 
vitrectomy was performed and an undiluted 
vitreous humor sample was collected. In the 
vitreous humor, a local antibody production 
against T. gondii was not detected, but a local 
antibody production against herpes simplex 
virus was. The treatment was changed from 
administration of clindamycin and sulfona- 
mides to infusion with acyclovir. 

One of the three patients with an initial 
diagnosis of chronic panuveitis showed a local 
production of antibodies against T. gondii (coef- 
ficient, 5.3), with an antibody titer in the vitre- 
ous humor higher than that in the serum. 

In one patient with typical clinical findings of 
acute retinal necrosis syndrome (Case 21, Ta- 
ble), we could not find a local production of 
antibodies in the vitreous humor against our 
panel of microorganisms. 

Negative results were also obtained in one 
patient with acquired immunodeficiency syn- 
drome and the clinical findings of cytomegalo- 
virus retinitis. But this patient had already 
received treatment (DHPG) for three weeks. 

Albumin concentration was measured in the 
vitreous humor to investigate the degree of 
blood-aqueous barrier breakdown. Some of the 
vitreous humor samples contained over 5096 of 
serum albumin values, indicating extreme 
blood-aqueous barrier breakdown (Table). 





Discussion 





Diagnoses of uveitis are largely presumptive, 
lacking biopsy and histologic examination of 
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TABLE 
ANTIBODY TITERS AND GOLDMANN —WITMER COEFFICIENT IN THE VITREOUS HUMOR OF PATIENTS WITH 
UVEITIS* 
ALBUMIN GOLDMANN-WITMER COEFFICIENT 
igG CONCENTRATION, ALBUMIN 
VITREOUS IgG VITREOUS CONCENTRATION HERPES CYTO- EPSTEIN- VARICELLA- 
HUMOR SERUM HUMOR SERUM TOXO- SIMPLEX MEGALO- BARR ZOSTER 
PATIENT NO. INITIAL DIAGNOSIS (MG/ML) (MG/ML) (MG/ML) (MG/ML) PLASMOSIS VIRUS VIRUS — VIRUS VIRUS 

1 Ocular toxoplasmosis 5.4 12.2 16.6 30.0 9 <1 «1 «1 «1 

2 Ocular toxoplasmosis 0.55 13.6 2.6 49.8 12 1.5 «1 «1 «1 

3 Ocular toxoplasmosis 1.38 12.0 1.2 54.2 4.4 «1 «1 «1 «1 

4 Ocular toxoplasmosis 31 10.0 5.4 49.4 10 1.6 «1 «1 «1 

5 Ocular toxoplasmosis 22 58 21.2 41.2 10 «1 «1 «1 1.3 

6 Ocular toxoplasmosis 14 73 4.6 46.8 «1 21 «1 1.3 2.6 

7 Ocular toxoplasmosis 0.47 17.0 3.4 52.1 4.5 <4 «1 «1 «1 

8 Intermediate uveitis 1.9 9.0 20.0 46.0 «1 «1 «1 <1 <1 

9 intermediate uveitis 0.75 9.6 5.2 46.4 «1 <1 <1 <1 1.6 
10 Intermediate uveitis 0.06 117 0.4 47.2 <1 <1 «1 <1 «1 
11 intermediate uveitis «0.01 10.9 «0.1 42.0 «1 «1 «1 «1 «1 
12 intermediate uveitis 0.06 15.5 0.3 49.8 «1 «1 «1 «1 <1 
13 intermediate uveitis 0.08 7.7 1.6 48.0 «1 «1 «1 «1 «1 
14 Ocular toxocariasis 1.8 9.9 14.8 58.8 1.4 <4 «1 <4 «1 
15 Ocular toxocariasis 27 96 17.5 49.4 «1 N.D. N.D. N.D. N.D. 
16 Ocular toxocariasis 52 122 24.3 37.6 «1 «1 «1 «1 «1 
17 Ocular toxocariasis 0.31 14.6 1.0 50.6 «1 2.3 «1 «1 «1 
18 Chronic panuveitis 0.17 8.8 0.1 41.3 <1 <1 <1 «1 «1 
19 Chronic panuveitis 40 106 1.5 50.9 5.3 «1 «1 <1 «1 
20 Chronic panuveitis 049 98 1.4 48.6 «1 <1 <1 <1 «1 
21 Acute retinal necrosis 

syndrome 42 11.6 46.4 53.4 <1 «1 «1 <1 «1 

22 Cytomegalovirus retinitis 16 225 2.0 31.4 1.1 «1 0.9 1.8 «1 
23 Ocular sarcoidosis 0.31 13.2 0.3 44.3 «1 «1 «1 «1 «1 
24 Juvenile chronic arthritis 9.0 13.6 30.0 66.0 <1 «1 «1 <1 «1 





*ND indicates not done. 


the involved ocular structures. The diagnosis is 
usually made using clinical history and appear- 
ance. Serum biochemical analysis is often of 
little help. However, the assessment of local 
antibody production in the anterior chamber 
can give more information on the cause of 
inflammation.* 

An even better method might be a technique 
involving endoretinal biopsy, but this tech- 
nique has important additional risks, especially 
if the retina is still attached. 

The results described in this study show that 
analysis of immunoglobulins in vitrectomy 
samples can be useful to the ophthalmologist in 
making a precise diagnosis and providing the 


rationale for choosing the appropriate treat- 


ment. 
The protozoan parasite T. gondii is consid- 
ered the most frequent cause of posterior uvei- 


tis in Europe. In these cases, the diagnosis is 
usually made on the basis of the typical clinical 
appearance of the focal retinochoroiditis le- 
sion. In severe cases, vitreous humor opacities 
may obstruct a good view of the fundus; ocular 
toxoplasmosis is presumptively diagnosed and 
antiparasitic treatment is started. 

In one such patient with extensive vitreous 
humor opacities, vitrectomy was performed; 
analyzing the vitreous humor sample, we could 
not confirm the initial diagnosis. Instead, this 
patient showed a high intraocular production 
of antibodies against the herpes simplex virus. 
The fundus appearance throughout and after 
vitrectomy did not show the typical focal lesion 
as in ocular toxoplasmosis, but showed instead 
a more extensive lesion in the periphery of the 
fundus with retinal necrosis and neovascular- 
ization. 
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The initial diagnosis of Toxoplasma retino- 
choroiditis was generally confirmed by analysis 
of intraocular antibodies. Of interest was the 
observation that values of Toxoplasma antibod- 
ies in the vitreous humor were even higher than 
those in the peripheral blood. The most obvious 
explanation for this finding is that intraocular 
plasma cells produce these antibodies. The ex- 
act location of these plasma cells is not yet 
certain, but it seems likely that they exist in the 
posterior segment of the eye, possibly adjacent 
to the chorioretinal lesions. 

Aqueous humor analysis in patients with 
ocular toxoplasmosis has also indicated a local 
intraocular antibody production in these eyes, 
but until now aqueous humor antibody values 
have not exceeded those detected in the blood. 

The observation of vitreous humor antibody 
values exceeding serum biochemical values 
would have been missed if we had used diluted 
vitrectomy samples. Dilution of vitrectomy 
samples masks the measurement of the exact 
antibody value in the vitreous humor. As yet, 
no markers are available to detect the dilution 
factor of the vitreous humor. Obtaining a large 
enough volume of undiluted vitreous humor 
samples is not always easy and not always 
without hazards. However, as we have seen, it 
is important to try to obtain undiluted vitreous 
humor samples for analysis. For the examina- 
tion of cells in the vitreous humor, it may even 
be essential. 

Immunoglobulins in the vitreous humor can 
be caused by either blood-retinal barrier break- 
down, intraocular antibody production, or a 
combination of both. 

Blood-retinal barrier breakdown can be cal- 
culated by. measuring the vitreous concentra- 
tion of a serum protein in the blood that is not 
being produced by ocular structures. We, there- 
fore, also measured albumin concentrations in 
both the vitreous humor and serum samples 
and calculated an antibody coefficient using the 
albumin values. This did not result in a more 
accurate determination of local antibody syn- 
thesis, but did indicate that some Goldmann- 
Witmer coefficients could have been negative 
because of extreme blood-aqueous barrier 
breakdown. 

It is likely that the amount of different micro- 
organisms to which local intraocular antibody 


production can be detected will increase in the 
near future. 

Because the choice of the often aggressive 
medical treatment, particularly in infectious 
uveitis entities, depends directly on the causa- 
tive organism, it is of the utmost importance to 
confirm an uncertain clinical diagnosis with a 
tailored analysis of vitrectomy samples. 
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Clinical Patterns and Associated Conditions in Chronic 


Uveitis 





Asher Weiner, M.D., and David BenEzra, M.D. 


We determined the relative frequencies of 
the different types of chronic uveitis, and the 
possible associated conditions, among 400 
consecutive patients with chronic uveitis ex- 
amined during the years 1982 through 1988. Of 
the 400 patients, 183 (45.75%) had anterior 
uveitis, 98 (24.5%) had panuveitis, 61 (15.3%) 
had intermediate uveitis, and 58 (14.5%) had 
isolated posterior uveitis. Only four of the 98 
patients with panuveitis (4.1%) were consid- 
ered idiopathic after a comprehensive exami- 
nation, whereas 94 of the 183 patients with 
anterior uveitis (51.4%) were similarly classi- 
fied. We found an associated condition in 242 
of the 400 patients of the study group (60.5%). 
Of these 242 patients, 61 had Behcet's disease, 
which constituted the most frequently en- 
countered associated condition in this study. 
Of the 61 patients with Behcet’s disease, 58 
had panuveitis and constituted 59.2% of the 
panuveitis group. Of the 61 patients with 
intermediate uveitis, 17 (27.995) had a concur- 
rent disease. An associated condition was 
found in 95% and 96.2% of patients with uni- 
lateral and bilateral panuveitis, respectively, 
but in none of the patients with unilateral 
intermediate uveitis. Environmental, cul- 
tural, or genetic factors may be accountable 
for the differences discovered between our 
findings and those of previously published 
studies from the United States and England 
with respect to relative frequencies of some of 
the associated diseases in patients with 
chronic uveitis. 


Chronic uveitis is a nonspecific clinical mani- 
festation triggered by various factors, probably 
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regulated by the state of the host immune sys- 
tem,'* and possibly results in severe complica- 
tions. In view of the nonspecific nature of the 
uveitic process, examining the patients for as- 
sociated conditions that may be involved in the 
pathogenesis of chronic uveitis could contrib- 
ute to the understanding and treatment of the 
disease. 

In this study, the extent of ocular involve- 
ment, the associated conditions, and the likeli- 
hood to detect a concurrent disease in different 
subgroups of patients were analyzed in 400 
patients with chronic uveitis. To try to deter- 
mine whether environmental, cultural, or ge- 
netic factors could have a bearing on the re- 
sults, we also compared our results with those 
previously reported from some other uveitis 
centers in the United States and England. 


Subjects and Methods 


We evaluated the records of 400 consecutive 
patients (6 to 75 years old) with chronic uveitis 
examined during the years 1982 through 1988. 
Chronic uveitis was diagnosed when intraocu- 
lar inflammatory clinical signs persisted for 
three months or longer. Most of the patients 
studied had chronic uveitis for a duration of six 
months to 15 years. All patients were referred 
to the Uveitis Service of the Hadassah Medical 
Center of the Hebrew University. We reviewed 
the history, clinical findings, and laboratorv 
data of these patients to verify the type of 
chronic uveitis, and possibly to confirm the 
presence of an associated disease. 

On the basis of the ocular structures predomi- 
nantly affected by the uveitic process, the 400 
patients were subclassified into the four follow- 
ing groups: (1) anterior uveitis group, patients 
with iritis or iridocyclitis characterized by flare 
and cells in the anterior chamber without mani- 
fest involvement of the vitreous; (2) intermedi- 
ate uveitis group, patients with inflammation 
predominantly involving the pars plana region; 
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(3) isolated posterior uveitis group, patients 
with choroiditis or chorioretinitis with mild to 
moderate cellular infiltration confined to the 
posterior vitreous; and (4) panuveitis group, 
patients with inflammatory findings in both the 
anterior and posterior segments with marked 
cellular infiltration of the vitreous humor. 

The 400 cases were also divided into eight 
subgroups on the basis of the type of chronic 
uveitis (anterior, intermediate, isolated posteri- 
or, or panuveitis) and whether the condition 
was unilateral or bilateral. We assessed the 
likelihood to detect a coexisting disease in each 
of these subgroups. 

Laboratory examination in each case includ- 
ed a complete blood cell count with a differen- 
tial, erythrocyte sedimentation rate, serum bio- 
chemical analysis (for example, glucose, urea, 
creatinine, and bilirubin concentrations, and 
serum levels of liver enzymes), the Venereal 
Disease Research Laboratory test, serologic 
tests for toxoplasma, toxocara, cytomegalovi- 
rus, herpes simplex and zoster, Epstein-Barr, 
rubella, and the immunodeficiency syndrome 
viruses, human lymphocyte antigen typing, 
urinalysis for sediments and electrolytes, skin 
tuberculin test, and thoracic radiography. 
Additional tests, performed when specifically 
indicated, included fluorescein angiography, 
anterior chamber or vitreous tap, cranial imag- 
ing, liver and spleen scan, and kidney biopsy. 

The definitions and the basis for the diagno- 
sis of some of the associated noninfectious 
conditions found among patients in this study 
are the following: Behcet's disease; recurrent 
oral and genital aphthous ulcerations; juvenile 
rheumatoid arthritis; objective arthritis of six 
weeks’ or more duration beginning before age 
17 years; systemic lupus erythematosus; some 
combination of clinical findings such as ar- 
thropathy (usually arthritis), myopathy, malar 
rash and other skin lesions, nephritis, vasculi- 
tis, and central nervous system abnormalities, 
with the demonstration of serum antinuclear 
antibodies (particularly anti-double-stranded 
DNA and anti-small nuclear ribonucleoprotein 
antibodies). Some additional definitions and 
bases for diagnosis of associated noninfectious 
conditions are the following: Reiter’s syn- 
drome; reactive arthritis after a urogenital in- 
fection, usually with a positive human lympho- 
cyte antigen B27 typing; sarcoidosis; some 
combination of findings such as interstitial lung 
disease, bilateral hilar adenopathy and other 
lymphadenopathy, and skin abnormalities, 


with an increased serum level of angiotensin- 
converting enzyme and the demonstration of a 
noncaseating granulomatcus process by lung 
parenchyma or other tissue biopsy; Vogt-Koy- 
anagi-Harada syndrome; uveitis associated 
with findings such as dysacusis, alopecia, and 
vitiligo; sympathetic ophthalmia, the appear- 
ance of inflammation in the sympathizing eye 
after surgery or injury to the fellow eye. The 
diagnosis of associated infectious conditions in 
patients of this study was confirmed by one or 
more of the following: detection of high levels 
(= 1:1,024) of specific serum antibodies (toxo- 
plasmosis); a fourfold or greater change in spe- 
cific serum antibody titer (for example, toxo- 
plasmosis, adenovirus, herpes simplex, herpes 
zoster) demonstrated by two blood samples 
taken four weeks apart; an increased ratio of 
aqueous humor to serum-specific antibody titer 
(for example, toxoplasmosis and herpes sim- 
plex); and cultures of specimens taken from the 
base of corneal ulcers (herpes simplex), vesicu- 
lar fluid (herpes zoster), or conjunctival sac 
(adenovirus). 


Results 


Males and females (6 tc 75 years old) were 
evenly distributed among patients with ante- 
rior, intermediate, and isolated posterior chron- 
ic uveitis, whereas 65 of the 98 patients with 
panuveitis (66.3%) were males (Table 1). 

Anterior uveitis was the most frequently en- 
countered type of chronic uveitis in our study 
(183 of the 400 patients; 45.896). Panuveitis, 
intermediate uveitis, and isolated posterior 
uveitis were diagnosed in 98 (24.5%), 61 
(15.296), and 58 (14.596) of the 400 patients, 
respectively. These findings were compared 
with those reported in previous studies (Table 
2). 


TABLE 1 
GENDER DISTRIBUTION OF CHRONIC UVEITIS 


MALE FEMALE 
CHRONIC UVEITIS TYPE NO. 96 NO. % 
Anterior 86 47.0 97 53.0 
intermediate 32 52.5 29 47.5 
Isolated posterior 33 56.9 25 43.1 
Panuveitis 65 66.3 33 33.7 
Behcet's disease 43 70.5 18 29.5 
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TABLE 2 
ANATOMIC SUBDIVISIONS IN CHRONIC UVEITIS 





DARREL AND HENDERLY AND 

ASSOCIATES? PERKINS AND FOLKS ASSOCIATES’ THIS STUDY 
CHRONIC UVEITIS TYPE NO. % NO. %e NO % NO % 
Anterior 51 54.2 104 59.8 167 27.8 183 45.8 
Interrnediate € — 11 6.3 92 15.3 61 15.2 
isolated posterior 28 29.8 41 23.6 230 38.3 58 14.5 
Panuveitis 15 16.0 18 10.3 111 18.5 98 24.5 

Total 94 100.0 174 100.0 600 100.0 400 100.0 





Of the 400 cases, 158 (39.596) were consid- 
ered idiopathic despite an extensive clinical 
and laboratory evaluation (Table 3). The major- 
ity of the idiopathic cases had anterior uveitis 
(94 of 158 cases; 59.596). 

The different associated noninfectious condi- 
tions in this study were determined (Table 3). 
Behcet’s disease was the most frequently diag- 
nosed associated condition among our 400 pa- 
tients (61 cases; 15.396). Of the 61 patients with 
Behcet's disease, 58 (95.1%) had panuveitis. 
External trauma (including surgery) constituted 
the second most frequent concurrent condition, 
and all of the 32 patients with trauma had 
anterior uveitis. Fifteen of the 400 patients of 
the study group (3.896) had sympathetic oph- 
thalmia; of these 15 patients, nine had panuvei- 
tis, whereas the other six patients had only 
isolated posterior uveitis at initial examination. 

The different associated infectious diseases 
were also determined (Table 3). Herpesvirus 
was the most frequently diagnosed agent; evi- 
dence for a herpetic infection was detected in 
20 of the 400 patients of the study group 
(5.096). Of these 20 patients, 19 were infected 
by the herpes simplex virus and only one pa- 
tient showed evidence for herpes zoster virus 
infection. We diagnosed toxoplasmosis in 15 of 
the 400 patients of the study group (3.896). Of 
these 15 patients, eight had a typical posterior 
pole chorioretinal lesion, whereas seven others 
had unilateral panuveitis without the typical 
lesion, and the diagnosis was established sero- 
logically. Of the seven patients with toxoplas- 
mosis and unilateral panuveitis, three had in- 
termediate uveitis, which later developed into 
panuveitis. 

The various coexisting conditions among pa- 
tients with anterior uveitis were determined 
and compared with those reported in other 
studies from other geographic regions (Table 


4).^* Ninety-four patients (51.4% of the ante- 
rior uveitis group) were considered idiopathic 
despite an extensive examination. Among the 
89 patients in whom an associated condition 
was found, the two most common conditions 
were trauma (32 of the 183 cases in the anterior 
uveitis group [17.5%]) and herpes simplex virus 
infection (14 cases; 7.796). 

Among the 61 patients with intermediate 
uveitis, 17 (27.9%) had a coexisting disease 
(Table 5). Klebsiella pneumoniae infection (asso- 
ciated with a positive human lymphocyte anti- 
gen B27 typing) and adenovirus infection were 
diagnosed in three and five cases, respectively. 
Other associated conditions included leptospi- 
rosis, Crohn's disease, ulcerative colitis, juve- 
nile rheumatoid arthritis, systemic lupus ery- 
thematosus, and interstitial nephritis. Results 
from two other studies were used for compari- 
son (Table 5).5? 

The different concurrent diseases in patients 
with isolated posterior uveitis were determined 
and compared with those in three other studies 
(Table 6).*' Of the 58 cases with isolated poster- 
ior uveitis, 16 (27.6%) were classified as idio- 
pathic, eight (13.896) had toxoplasmosis, six 
(10.3%) had sympathetic ophthalmia, and five 
(8.6%) were diagnosed with serpiginous cho- 
roiditis. 

The various coexisting conditions disclosed 
among patients with panuveitis are enumerat- 
ed in Table 7. Only four of the 98 patients in the 
panuveitis group (4.196) were considered idio- 
pathic. We diagnosed Behcet's disease in 58 of 
the 98 patients with panuveitis (59.296) and 
sympathetic ophthalmia in nine (9.296). These 
findings were compared with those of previous- 
ly published studies (Table 7).*' 

When the 400 cases were divided into eight 
subgroups on the basis of the type of chronic 
uveitis (anterior, intermediate, isolated posteri- 
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TABLE 3 
ASSOCIATED NONINFECTIOUS AND INFECTIOUS CONDITIONS IN CHRONIC UVEITIS 





ANTERIOR INTERMEDIATE POSTERIOR* PANUVEITIS TOTAL 
ASSOCIATED CONDITION NO. Yt NO. %t NO. %t NO. %t NO. sot 
Associated Noninfectious Conditions 

None (idiopathic) 94 23.5 44 11.0 16 4.0 4 1.0 158 39.5 
Behcet's disease t 0.3 — — 2 0.5 58 14.5 61 15.3 
Trauma/surgery 32 8.0 — — — — — — 32 8.0 
Sympathetic ophthalmia — — — — 6 1.5 9 2.2 15 3.7 
Juvenile rheumatoid arthritis l4 1.7 1 0.3 — — 5 1.3 13 3.3 
HLA B27 9 2.3 3 0.7 — — — — 12 3.0 
Fuchs' heterochromic iridocyclitis 6 1.5 — — — — — — 6 1.5 
Leukemia 4 1.0 — — 2 0.5 — — 6 1.5 
Serpiginous choroiditis — — — — 5 1.3 — — 5 1.3 
Reiter's syndrome 3 0.7 — — — — 1 0.3 4 1.0 
Reticulum cell sarcoma — — — — 2 0.5 2 0.5 4 1.0 
Inflammatory bowel disease 1 0.3 3 0.7 — — — — 4 1.0 
Birdshot retinochoroidopathy — — — — 3 0.7 — — 3 0.7 
Acute posterior multifocal 

placoid pigment epitheliopathy — — — — 3 0.7 — — 3 0.7 
Vogt-Koyanagi-Harada syndrome -— — — — — — 3 0.7 3 0.7 
Systemic lupus erythematosus 1 0.3 1 0.2 — — — — 2 0.5 
Sarcoidosis — — — — 1 0.3 1 0.2 2 0.5 
interstitial nephritis — — 2 0.5 — — — — 2 0.5 
Others 4 1.0 — — — — 1 0.2 5 1.2 

Associated infectious Conditions 

Herpes virus 15 3.7 — — 3 0.7 2 0.5 20 5.0 
Toxoplasmosis — — — — 8 2.0 7 1.7 15 3.8 
Toxocara sp. — — — — 2 0.5 3 0.7 5 1.3 
Adenovirus — — 5 1.3 — — — — 5 1.3 
Leprosy 2 0.5 — — — = 1 0.2 3 0.7 
Tuberculosis 3 0.7 — — — — — — 3 0.7 
Candida albicans — — — — 2 0.5 — — 2 0.5 
Congenital rubella — — — — 2 0.5 — — 2 0.5 
Leptospirosis — — 2 0.5 — — — — 2 0.5 
Others! 1 0.2 = — 1 0.2 1 0.2 3 0.7 


*Isolated posterior uveitis. 
'Percentage of total study group (400 cases). 


*Four single cases of anterior uveitis (glaucomatous cyclitic crisis, rheumatoid arthritis, paraproteinemia, and chronic granulomatous 


hepatitis) and one case of lens-induced panuveitis. 


*Three single cases of syphilis (anteríor uveitis), cytomegalovirus (isolated posterior uveitis), and brucellosis (panuveitis). 


or, or panuveitis) and whether the condition 
was unilateral or bilateral, a difference in the 
likelihood to detect a concurrent disease after a 
comprehensive evaluation was found (Table 8). 
An associated condition was found in 19 of 20 
patients with unilateral panuveitis (9596) and 
in 75 of 78 patients with bilateral panuveitis 
(96.296), but in none of the 16 patients with 
unilateral intermediate uveitis. 


Discussion 


Our findings were comparable to those of 
previously published studies from the United 
States and England?! with respect to the rela- 
tive frequencies of the four types of chronic 
uveitis (anterior, intermediate, isolated posteri- 
or, and panuveitis) and the relative frequency 
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TABLE 4 
ASSOCIATED CONDITIONS IN ANTERIOR UVEITIS 








ENGLAND (1961) U.S.A. (1984) . U.SA.(1986) - . ISRAEL(1988 - 

ASSOCIATED CONDITION NO. %* NO. %* NO. %* NO. %* 

None (idiopathic) 271 44.1 58 55.7 72 43.1 94 51.4 
Trauma/surgery -— — — — 10 5.9 32 17.5 
Herpes simplex — — — — 10 5.9 14 fd 
Juvenile rheumatoid arthritis 1 0.2 9 8.8 17 10.2 7 3.8 
Fuchs’ heterochromic iridocyclitis 30 4.9 11 10.5 11 6.6 6 3.3 
HLA B27 with ankylosing spondylitis 97 15.8 10 9.5 9 54 5 2.7 
HLA B27 without ankylosing spondylitis v — — — 18 10.8 4 2.2 
Leukemia — — — — — — 4 2.2 
Reiter's syndrome 158 25.7 9 8.8 6 3.6 3 1.6 
Tuberculosis 2 0.3 — — — — 3 1.6 
Leprosy — — — — — — 2 1.1 
Syphilis — ~ — — 5 3.0 1 0.5 
Herpes zoster -— — — — 5 3.0 1 0.5 
Inflammatory bowel disease — — 4 3.8 2 1.2 1 0.5 
Glaucomatocyclitic crisis — — — — 2 1.2 1 0.5 
Others 55 8.9 3 2.9 — — 5! 2.7 
Total 614 100.0 104 100.0 167 100.0 183 100.0 





*Percentage in each series. 


'Five single cases of Behcet's disease, rheumatoid arthritis, paraproteinemia, systemic lupus erythematosus, and chronic 


granulomatous hepatitis. 


of the idiopathic cases among patients with 
anterior and isolated posterior uveitis. Howev- 
er, some differences were noted with respect to 
other findings. 

We diagnosed Behcet's disease in 61 of our 
400 patients (15.396 of the study group); this 
disease constituted the single most common 
associated condition found in this study. In 
other studies, Behcet’s disease was diagnosed 
in only 0.196 to 4.0% of the patients.^" This 
difference could probably be accounted for by 
the relatively high frequency of Behcqet's dis- 
ease in the Mediterranean basin?? and the Ha- 
dassah Medical Center being a major referral 
facility for patients with Behcet’s disease and 
severe chronic uveitis. The relatively low rate of 
idiopathic cases in our panuveitis group (4.196, 
as compared with 27.896 to 92.096 reported by 
other investigators’) and the 2:1 male to fe- 
male ratio found in the panuveitis group (not 
found among patients with other types of 
chronic uveitis) could be attributed to the rela- 
tively high frequency of Behcet's disease found 
among our patients with panuveitis, and the 
male preponderance known to exist in Behcet's 
disease, respectively.*" 

In addition to the number of patients with 


Behcet's disease, the number of our patients 
with two other conditions, namely, sarcoidosis 
and the presumed ocular histoplasmosis syn- 
drome, was also different when compared with 


TABLE 5 
ASSOCIATED CONDITIONS IN INTERMEDIATE UVEITIS 





ISRAEL U.S.A U.S.A 
(1988) (1984)5 (1986y 


ASSOCIATED CONDITION NO. %* NO. 9e* NO. 95" 





None (idiopathic) 44 72.41 11 1000 92 100.0 
Adenovirus 5 a3 — m TR e 
Klebsiella pneumoniae 

with HLA B27 3 49 — — oe oe 
Leptospirosis 2 33 — — gm em 
Crohn's disease 2 33 — — — — 
Interstitial nephritis 2 33. eae 
Ulcerative colitis 1 16 — n m T 
Juvenile rheumatoid 

arthritis 1 16 — — y MA 
Systemic lupus 

erythematosus 1 1.6 — — dpi MN 

Total 61 1000 11 1000 392 1000 


*Percentage in each series. 
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TABLE 6 
ASSOCIATED CONDITIONS IN ISOLATED POSTERIOR UVEITIS 








ASSOCIATED CONDITION NO. %* NO. %* NO. Ye" NO. %" 
None (idiopathic) 54 32.8 14 34.1 76 33.0 16 27.6 
Toxoplasmosis 90 54.5. 16 39.0 42 18.3 8 13.8 
Sympathetic ophthalmia — — — — — — 6 10.3 
Serpiginous choroiditis — — — — 12 5.2 5 8.6 
Acute posterior multifocal 

placoid pigment epitheliopathy — — — — 11 4.8 3 5.2 
Birdshot retinochoroidopathy — — — — 7 3.0 3 5.2 
Acute retinal necrosis — — — — 8 3.5 3 5.2 
Congenital rubella — — — — — — 2 3.4 
Behcet's disease 1 0.6 7 17.1 — — 2 3.4 
Toxocara sp. — — — — 18 6.9 2 3.4 
Reticulum cell sarcoma — — — — 7 3.0 2 3.4 
Candida albicans — — — — 6 2.6 2 3.4 
Leukemia/lymphoma — — 2 4.9 7 3.0 2 3.4 
Cytomegalovirus — — — — 15 6.5 1 1.7 
Sarcoidosis — — 1 2.4 — — 1 1.7 
Presumed ocular histoplasmosis — — — — 21 9.1 — — 
Others 20 12.1 1 2.4 2 0.8 — — 

Total 165 100.0 41 100.0 230 100.0 58 100.0 

*Percentage in each study group. 
that reported by other investigators. Whereas stituted 20.796 and 27.896 of the cases of panu- 
we diagnosed sarcoidosis in only two patients veitis in two studies from the United States."' 
(one with isolated posterior uveitis and one The presumed ocular histoplasmosis syndrome 
with panuveitis), patients with sarcoidosis con- was previously found in 9.196 of patients with 

TABLE 7 


ASSOCIATED CONDITIONS IN PANUVEITIS 





ASSOCIATED CONDITION NO. %* NO. %* NO. Oe NO. Yo" 
None (idiopathic) 127 92.0 5 27.8 50 45.0 4 4.1 
Behcet's disease — — — -— 11 9.9 58 59.2 
Sympathetic ophthalmia — -— — — 2 1.8 9 9.2 
Toxoplasmosis — — — — — — 7? 7.1 
Juvenile rheumatoid arthritis — — — — — — 5 5.1 
Vogt-Koyanagi-Harada syndrome — — — — 20 18.0 3 3.1 
Toxocara sp. — — 5 27.8 — — 3 3.1 
Acute retinal necrosis — — — — — — 2 2.0 
Reticulum cell sarcoma — —- 2 11.1 — — 2 2.0 
Sarcoidosis 7 5.0 5 27.8 23 20.7 1 1.0 
Reiter's syndrome — — — — oe — 1 1.0 
Leprosy — — — — = — 1 1.0 
Brucellosis — — — — 1 0.9 1 1.0 
Phacogenic — — — = 4 3.6 1 1.0 

Syphilis 4 3.0 1 55 — — — — 
Total 138 100.0 18 100.0 111 100.0 98 100.0 





*Percentage in each study group. 
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TABLE 8 
THE LIKELIHOOD TO DETECT ASSOCIATED CONDITIONS IN CHRONIC UVEITIS 
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TOTAL NO. OF CASES 


ASSOCIATED CONDITION FOUND 


AMONG UNILATERAL AMONG BILATERAL 


UNILATERAL BILATERAL CASES CASES 
CHRONIC UVEITIS TYPE NO. NO. NO. %* NO. agt 
ain a a Hcc HN DER ENERO NA 
Anterior 123 60 66 53.7 23 38.3 
intermediate 16 45 0 0.0 17 37.8 
isolated posterior 30 28 23 76.7 19 67.9 
Panuveitis 20 78 19 95.0 75 96.2 


“Percentage in each subgroup (for example, percentage in unilateral anterior uveitis subgroup). 


posterior uveitis,’ but we did not find this dis- 
ease in any of our 400 patients. 

We found concurrent conditions in 17 of the 
61 patients with intermediate uveitis (27.9%), 
whereas all of the patients with this type of 
chronic uveitis described by Perkins and Folk? 
and by Henderly and associates’ were consid- 
ered idiopathic. Other investigators have also 
found associated diseases in some of the pa- 
tients with intermediate uveitis. 

The typical chorioretinal lesion of toxoplas- 
mosis was detected in eight of our 58 patients 
with isolated posterior uveitis (13.896). Sero- 
logic evidence helped to establish the diag- 
nosis of toxoplasmosis in seven additional pa- 
tients without the typical chorioretinal lesion. 
Four of them had panuveitis and three others 
had intermediate uveitis at initial examination 
that later developed into panuveitis. Three pre- 
viously published studies have not reporied 
toxoplasmosis in patients with panuveitis.* 

Cytomegalovirus retinitis was reported to af- 
fect 6.596 of cases with isolated posterior uvei- 
tis but we diagnosed this condition in only 
one of our 400 patients. However, since the 
conclusion of this study in 1988, we have diag- 
nosed this disease in four additional patients. 
Of these four patients, the disease was diag- 
nosed in two after bone marrow transplanta- 
tion, and the acquired immunodeficiency syn- 
drome was subsequently diagnosed in two 
others. These findings may reflect an increasing 
use ofimmunomodulating treatments as well as 
an increasing frequency of the acquired immu- 
nodeficiency syndrome in our region. 

The effort to identify an associated condition 
in patients with chronic uveitis usually requires 
a full laboratory examination, which is time- 
consuming and costly. Situations may develop 
in which financial or other constraints could 
force the clinician to limit the examination of an 


individual patient. In such circumstances, the 
clinician and the patient may be encouraged to 
pursue further a complete examination when 
unilateral or bilateral panuveitis is diagnosed 
because, on the basis of our results, a relatively 
high diagnostic yield could be expected in such 
cases. 

Associated conditions such as Behcet’s dis- 
ease, and particularly some concurrent infec- 
tious diseases, can possibly be considered as 
underlying causes in some of the cases with 
chronic uveitis evaluated in this study. Howev- 
er, this study did not investigate the mecha- 
nisms by which such conditions could induce 
chronic uveitis, or demonstrate a direct causa- 
tive relationship between associated diseases 
and chronic uveitis. 

The results of our study may not reflect the 
true incidence or prevalence of the various 
types of chronic uveitis in our region because 
the data are biased by the nature of our Uveitis 
Service being a referral center for cases with 
severe chronic uveitis. Nonetheless, when our 
Observations are compared with those reported 
by uveitis centers from other geographic areas, 
a possible influence of environmental, cultural, 
or genetic factors, on the relative frequencies of 
associated conditions such as Behrqet's disease, 
sarcoidosis, and the presumed ocular histoplas- 
mosis syndrome, may be suggested. 
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An Updated Classification of Retinal Detachment 
With Proliferative Vitreoretinopathy 
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Robert Machemer, M.D., Thomas M. Aaberg, M.D., H. MacKenzie Freeman, M.D., 
Alexander R. Irvine, M.D., John S. Lean, M.D., and Ronald M. Michels, M.D.t 


The Retina Society classification on prolif- 
erative vitreoretinopathy of 1983 has been 
updated to accommodate major progress in 
understanding of this disease. There are three 
grades describing increasing severity of the 
disease. Posterior and anterior location of the 
proliferations have been emphasized. A more 
detailed description of posterior and anterior 
contractions has been made possible by add- 
ing contraction types such as focal, diffuse, 
subretinal, circumferential contraction, and 
anterior displacement. The extent of the ab- 
normality has been detailed by using clock 
hours instead of quadrants. 


Ass PROLIFERATIVE VITREORETINOPATHY became 
amenable to therapy, need for a more detailed 
description of the various stages of the disease 
arose.’ To meet the need, in 1983 the Retina 
Society proposed an internationally accepted 
classification.” More recently, however, major 
progress in the understanding of the disease 
and therapeutic advancements have revealed 
shortcomings in this classification. In 1989, 
results of a major randomized trial to evaluate 
the efficacy of silicone oil compared to pro- 
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longed intraocular gas tamponade, carried out 
at multiple centers, led investigators in that 
study to reclassify proliferative vitreoretinopa- 
thy.” Modifications were also proposed by other 
investigators.' 

In response, the Retina Society appointed a 
committee to reevaluate the classification of 
proliferative vitreoretinopathy and suggest 
modifications if needed. The Committee was 
charged with finding a uniform, internationally 
acceptable classification to eliminate possible 
confusion resulting from multiple new classifi- 
cation attempts in the United States and else- 
where. This new uniform classification is now 
complete. 





Classification 


Wrekin 





The Retina Society classification of 1983 de- 
scribed proliferative vitreoretinopathy in four 
grades of severity: A, B, C, and D. The new 
classification retains Grades A and B, modifies 
Grade C, and eliminates Grade D. 





Grade A Denotes the earliest recognizable 
manifestation of intraocular proliferation, that 
is, pigment clumps resulting from multiplica- 
tion of pigmented cells in the vitreous matrix. 
Clusters of pigmented cells may also be seen on 
the surface of the inferior retina. A Tyndall 
effect appears as the result of exudation into the 
vitreous cavity. The posterior vitreous surface 
is less mobile and better visible (Fig. 1). 


Grade B——-Defined by the presence of wrin- 
kling of the inner retinal surface and retinal 
breaks with rolled or irregular edges (Fig. 2). 
The retina may appear rigid, and the retinal 
vessels may show tortuosity brought about by 
very thin preretinal membranes that are not 
visible by indirect ophthalmoscopy. Decreased 
mobility of the vitreous is also observed. 
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Grade C Defined by full-thickness rigid reti- 
nal folds. Grade C proliferative vitreoretinopa- 
thy is subdivided into posterior (P) and anterior 
(A) forms, the dividing line between the two 
areas being roughly the equator of the globe. 
The extent of the proliferation in each area is 
expressed by the number of clock hours of the 
retina involved (1-12). Frequently the prolife- 
rations are not contiguous. The vitreous is 
heavily condensed and contains strands. 





These revised grades (Table 1) give a compre- 
hensive general picture of proliferative vitreo- 
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Fig. 1 (Machemer and associ- 
ates). Proliferative vitreoretinopa- 
thy Grade A. Schematic drawing of 
pigmented clumps and Tyndall ef- 
fect visible in vitreous with the slit 
lamp. The posterior vitreous sur- 
face appears condensed. (Pub- 
lished courtesy of Ophthalmology 
90:121, 1983.) 


retinopathy. The Committee perceived, howev- 
er, that a more detailed description of the 
findings was necessary. Thus Grade C is subdi- 
vided to describe the following types of con- 
traction (Table 2). The extent of the prolifera- 
tion of each tvpe may also be expressed in the 
number of retinal clock hours involved. 





Type 1 Focal posterior contraction denotes a 
single starfold or multiple isolated single star- 
folds. Localized contraction in the center of the 
starfold causes radiating full-thickness retinal 
folds in a star-shaped pattern (Fig. 3). This type 
Occurs posterior to the vitreous base. 


mee 
p" 


"Uu 


To 
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Fig. 2 (Machemer and associates). Proliferative vit- 
reoretinopathy Grade B. Irregular and partially 
rolled edge of retinal tear. 


Fig. 3 (Machemer and associates). Proliferative vit- 
reoretinopathy Grade C. Type 1, focal contraction 
(starfold). 
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Type 2— Diffuse posterior contraction is the 
result of the confluence of many focal epicen- 
ters of contraction, marked by areas of irregular 
full-thickness retinal folding (Fig. 4). This type 
also occurs posterior to the vitreous base. 


Type 3——Subretinal proliferations caused by 
solid strands can appear as an annular fold of 
the retina in the region near the optic disk, as a 
subretinal linear band with retina draped over 
it, similar to a clothesline, or when caused by 
membranes as irregular sheets with a moth- 
eaten appearance (Fig. 5). They are often pig- 
mented but may also lack pigment. 

Only if the subretinal proliferations elevate 
the retina or produce fixed retinal folds, which 
are evident by ophthalmoscopy, the extent of 
the proliferation is recorded. The extent of flat 
subretinal sheets, which are often difficult to 
visualize, is not recorded. Subretinal prolifera- 
tions are found both posteriorly and anteriorly 
to the equator. 


Type 4—— —Circumferential contraction is the 
result of diffuse membrane contraction on 
the retinal surface and along the juncture of the 
retina and the posterior surface of the detached 
vitreous. This is usually anterior to the equator. 
Contraction of preretinal tissue and across the 
posterior hyaloid surface produces central dis- 
placement of the retina, with stretching of the 
retina anterior to it as well as radial folds and a 
funnel formation of the retina posterior to it. 
Circumferential contraction can also occur after 





TABLE 1 
PROLIFERATIVE VITREORETINOPATHY DESCRIBED BY 
GRADE 
GRADE FEATURES 
A Vitreous haze; vitreous pigment clumps; 


pigment clusters on inferior retina 


B Wrinkling of inner retinal surface; retinal 
stiffness; vessel tortuosity; rolled and 
irregular edge of retinal break; decreased 
mobility of vitreous 


C P 1-12 Posterior to equator: focal, diffuse, or 
circumferential full-thickness folds*; 
subretinal strands* 

C A 1-12 Anterior to equator: focal, diffuse, or 


circumferential full-thickness folds"; 
subretinal strands*; anterior displacement’; 
condensed vitreous with strands 





*Expressed in the number of clock hours involved. 
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TABLE 2 
GRADE C PROLIFERATIVE VITREORETINOPATHY 
DESCRIBED BY CONTRACTION TYPE 


LOCATION 
(IN RELATION 
TYPE TO EQUATOR) FEATURES 
1. Focal Posterior Starfoid posterior to vitreous 
base 
2. Diffuse Posterior Confluent starfolds posterior 
to vitreous base. Optic disk 
may not be visible 
3. Subretinal Posterior/ Proliferations under the 
anterior retina: Annular strand near 


disk; linear strands; 
motheaten-appearing 
sheets 
4. Circumferential Anterior Contraction along posterior 
edge of vitreous base with 
central displacement of the 
retina; peripherai retina 
stretched; posterior retina 
in radial folds 
5. Anterior Anterior 
displacement 


Vitreous base pulled 
anteriorly by proliferative 
tissue; peripheral retinal 
trough; ciliary processes 
may be stretched, may be 
covered by membrane; iris 
may be retracted 


vitrectomy and produce similar central dis- 
placement of the retina (Figs. 6 and 7). 


Type 5———Anterior displacement of the vitre- 
ous base usually occurs in eyes that have previ- 
ously undergone vitreous surgery especially 
after use of an intraocular gas or oil tamponade 
or after trauma. It may also occur, however, in 
some cases of long-standing untreated prolifer- 
ative vitreoretinopathy. Proliferative tissue of 
varying density infiltrates the vitreous base or 
is present on the surface of remnants of the 
vitreous base. This tissue extends anteriorly 
and attaches to the pars plicata of the ciliary 
body, posterior surface of the iris, or even the 
pupillary margin." Traction is exerted in two 
directions: posteroanterior and circumferen- 
tial. Because the anterior vitreous base is an- 
chored to the pars plana, the posterior vitreous 
base, the peripheral retina, and even some pars 
plana epithelium are pulled both forward and 
inward, creating a circumferential fold of the 
retina. A trough of varying width and depth 
appears anterior to this circumferential fold 
(Fig. 8). In some eyes, the trough may appear to 
be closed if the peripheral retina is dragged 
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Fig. 4 (Machemer and associates). Proliferative vit- 
reoretinopathy Grade C. Type 2, diffuse contraction 
with multiple confluent retinal folds. 


anteriorly and becomes adherent to the anterior 
structures, with resulting posterior retraction 
of the iris. 


Method of Grading 


Grading takes place by means of a standard- 
ized method depicting each type of contraction 
on a retinal diagram (Fig. 9). The posterior 
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types of contraction and their location are re- 
corded in the postequatorial portion of the 
diagram: 

Type 1, focal contraction (starfold), is depict- 
ed by a large X centered on the starfold. 

Type 2, diffuse contraction, is shown by a 
group of large Xs. 

Subretinal proliferation can occur in both the 
postequatorial and preequatorial parts of the 
diagram: 

Type 3, subretinal proliferation, is indicated 
by a broken black line. 

The anterior forms of contraction and their 
location are recorded in the preequatorial por- 
tion of the diagram: 

Type 4, circumferential contraction, is shown 
by a series of small xs. 

Type 5, anterior displacement, is depicted 
like circumferential contraction with arrows 
pointing anteriorly. 

Using a retinal diagram, one can quickly 
determine the grade and type of proliferative 
vitreoretinopathy. The grading is illustrated in 
Figure 9. The total numbers of clock hours of 
traction in the posterior (postequatorial) and 
the anterior (preequatorial) portion of the dia- 
gram are noted separately. The overall extent of 
proliferative vitreoretinopathy denotes the 
number of clock hours of involvement by trac- 
tion affecting the posterior (CP) and anterior 
(CA) parts of the retina (for example, CP-6, 
CA-9). 





Fig. 5(Machemer and associates). Proliferative vitreoretinopathy Grade C. Type 3. Left, Subretinal contraction 
causing a semi-annular fold of the retina on nasal side of optic nerve head while ill-defined motheaten sheets 
fold its temporal aspect. Right, A high retinal fold is created by partially pigmented subretinal band with retina 


draped over it. 
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Fig. 6 (Machemer and associates). Proliferative vitreoretinopathy Grade C. Type 4, circumferential contraction 
with proliferation immediately behind insertion of the posterior hyaloid pulling retina centrally, stretching the 
retina anterior to it and creating radial folds posteriorly. Schematic drawing of situation in nonvitrectomized eye 
(left) and vitrectomized eye (right). Arrows show direction of pull. 


A more detailed description of the prolifera- 
tive vitreoretinopathy can be provided by add- 
ing the type of contraction to the grade. For 
example, the classification CP-6, type 1, 2, 3 
describes visible postequatorial proliferations 
(focal, diffuse, subretinal) covering a total of six 
clock hours. The classification CA-9, type 4, 5 
describes preequatorial circumferential prolife- 
rations and anterior displacement covering 
nine clock hours. Because the fovea is the center 
of the diagram, expressing the extent of the fold 
in this area in clock hours is difficult. A focal 
contraction in the macula is judged to represent 
one clock hour. A diffuse macular contraction 
covering a larger area is evaluated as if it were 
slightly shifted to the temporal side. 

An optional, even more detailed description 
can be achieved by adding to each type the 
number of clock hours involved, similar to 
those in the grades. Also, proliferations of vari- 
ous types can overlap. Expansion of the exam- 
ple CP-6, type 1, 2, 3 would be represented as 
CP-6 type 1-1, 2-2, 3-4. In this case the differ- 
ent types all occur within the total extent of the 
six clock hours. Grade C anterior vitreoretinop- 
athy-9, type 4, 5 would appear as CA-9, type 
4-8, 5-3. 


Discussion 


The proposed classification summarized in 
Tables 1 and 2 has been developed to retain as 
much as possible of the old classification? and 
by drawing on the experience of the Silicone 
Study group and others.** The major changes in 
the grading system from the original 1983 Reti- 
na Society classification are the distinction be- 
tween posterior and anterior abnormalities, ad- 
dition of a description of contraction types, 
abandoning the description of the configura- 
tion of the retinal funnel, while using clock 
hours instead of quadrants to describe the ex- 
tent of the abnormality. 

Although the ophthalmoscopic picture of 
proliferation effects in the postequatorial por- 
tions of the eye was reasonably well described 
under the old system, preequatorial findings 
were neglected, especially in eyes that had 
previously undergone vitrectomy. For this rea- 
son Grade C has now been subdivided into 
posterior and anterior regions in order to allow 
for a description of the clinical picture and 
types of contraction in anterior proliferative 
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Fig. 7 (Machemer and associates). Proliferative vit- 
reoretinopathy Grade C. Type 4, circumferential con- 
traction. 


vitreoretinopathy"' (Table 1). More detailed de- 
scriptions of the posterior proliferation effect 
are made possible by adding the contraction 
types (focal, diffuse, and subretinal contrac- 
tions). Anterior proliferation effects are more 
fully described by addition of references to 
circumferential contraction? and anterior dis- 





placement (Table 2). Because experience has 
shown little correlation between funnel size 
and severity or prognosis, Grade D of the previ- 
ous classification was abandoned. 

Under the old system, although subretinal 
proliferations were known as part of the clinical 
picture,’ no consideration was given to their 
presence.” They have now been included as 
contraction type 3. Under the revised system, 
however, still no attempt is made to detail 
information on these strands, as they are often 
difficult to define. 

The Committee chose not to record informa- 
tion regarding the number, size, and location of 
retinal breaks in this new classification. Their 
conclusion was that doing so would only com- 
plicate the classification. Furthermore, many 
retinal holes are hidden or purposefully or 
inadvertently created during surgery, thereby 
rendering this information of little value. Indi- 
vidual researchers may, of course, opt to in- 
clude such information in their own case re- 


ports. 

No effort was made to define the level of 
activity of the proliferative process because 
present knowledge is insufficient to provide 
objective measures. 





Fig. 8 (Machemer and associates). Proliferative vitreoretinopathy Grade C. Type 5, anterior displacement of 
the vitreous base. Left, Schematic drawing shows how peripheral retina is pulled forward by fibrous adhesions 
between vitreous base, ciliary body, and iris to form a retinal trough in a previously vitrectomized and buckled 
eye. (Courtesy of Springer Verlag, 1988; Freeman and Tolentino, Proliferative Vitreoretinopathy, p. 25, Fig. 5.) 
Right, The most extreme fundus periphery with fibrous tissue in the pars plana area (arrow) causing radial folds 
(x) in detached retina overlying a circumferential buckle. 
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Type 1: focal = X 
Type 2: diffuse = X XX 
Type 3: subretinal = - - 
Type 4: circumferential = xxxx 


t 4 
Type 5: anterior displacement = xxxx 


In an effort to promote generalized use of this 
new classification, the Committee has tried to 
keep it as simple as possible. The committee 
approach in formulating a classification is ad- 
vantageous in that a common denominator 
must be found for differing individual opinions. 
A classification is best built on ophthalmoscop- 
ic and biomicroscopic observations rather than 
on interpretation of the visible findings. The 
Committee presents this new classification in 
the full awareness that it only represents pres- 
ent knowledge and may well need future revi- 
sions. 
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Visual field loss secondary to optic disk 
drusen became evident before the develop- 
ment of angioid streaks in a patient with 
pseudoxanthoma elasticum. The incidence of 
optic disk drusen in cases of pseudoxanthoma 
elasticum is 20 to 50 times greater than that in 
the healthy population. We postulate that the 
abnormal aggregation of macromolecules 
with a high affinity for calcium (resulting in 
abnormalities in elastin in cases of pseu- 
doxanthoma elasticum) also develops at the 
cribriform plate, disrupting axonal flow and 
leading to disk drusen formation. Pseu- 
doxanthoma elasticum is associated with 
marked cardiovascular and gastrointestinal 
morbidity. Moreover, macular hemorrhage 
and precipitation of angioid streaks have fre- 
quently been noted after trauma. Prompt di- 
agnosis of pseudoxanthoma elasticum will 
allow necessary prophylaxis and must be con- 
sidered in patients with optic disk drusen. 


PseupoxaNTHOMA ELASTICUM is an uncommon 
inherited disorder with a reported prevalence 
of one in 160,000 human beings.! It affects the 
elastin in the dermis, arterial walls, and Bruch's 
membrane, resulting in abnormal mineraliza- 
tion and deposition of phosphorus in the fibrils. 
Hemorrhage (usually gastrointestinal) is the 
primary life-threatening complication and af- 
fects up to 1596 of patients with pseudo- 
xanthoma elasticum, frequently before the on- 
set of cutaneous or ocular symptoms.” Eighty- 
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five percent of the patients develop angioid 
streaks, usually in the second decade of life,’ 
and over 70% develop loss of central vision.?^ 
Optic disk drusen are inherited in an irregular 
autosomal dominant fashion with a clinical 
incidence of 3.4/1,000 human beings.? Visual 
field loss is common. Both angioid streaks and 
optic disk drusen may be associated with sub- 
retinal and intraretinal hemorrhages. In this 
study, we evaluated the association between 
optic disk drusen and angioid streaks in a 
family of eight siblings with a history of 
pseudoxanthoma elasticum. 


Patients 


A 23-year-old myopic male (Patient II-1) had 
reduced visual acuity and tunnel vision. On 
examination, corrected visual acuity was R.E.: 
20/16 and L.E.: 20/16. He had bilateral optic 
disk drusen. Perimetry demonstrated right- 
field constriction and a left inferonasal scoto- 
ma. He was also found to have convergence 
insufficiency which responded to orthoptic ex- 
ercises. His old photographs were not avail- 
able. Seventeen years later he was reviewed 
routinely at the Royal Victoria Eye and Ear 
Hospital. Corrected visual acuity was R.E.: 20/ 
60 and L.E.: 20/16. He had developed bilateral 
peripapillary angioid streaks with peau d'orange 
mottling in the midtemporal peripheries. Re- 
sults of a general physical examination dis- 
closed the typical chicken-skin appearance of 
pseudoxanthoma elasticum on his neck. The 
diagnosis was confirmed by skin biopsy (Fig. 1). 
In view of these findings, the extended family 
was examined. 

A family tree was constructed (Fig. 2). Patient 
II-2 had bilateral angioid streaks associated 
with optic disk drusen and visual field loss. 
Patient II-4 had angioid streaks associated with 
peau d'orange mottling and short vertical reti- 
nal lines concentric to the disk margin, the 
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Fig. 1 (Coleman and associates). Photomicrograph 
of histologic section of skin of patient Il-1 showing 
the swollen clumped elastic fibers (arrow) of pseudo- 
xanthoma elasticum (Verhoeff stain, x 250). 


cracked-eggshell retinal changes described by 
Shields and associates.‘ Patients Il-3 and Il-7 
had bilateral angioid streaks; Patient II-7 also 
had peau d'orange mottling and early retinal 
pigment epithelial changes at the macula. Pa- 
tient II-5 had early macular degeneration. 

All siblings were examined clinically for 
pseudoxanthoma elasticum and it was decided 
that skin biopsies were not needed in view of 
the obvious ocular manifestations and con- 
firmed diagnosis (Table). 

At initial examination, the propositus (Pa- 
tient II-1) had visual field loss associated with 
optic disk drusen at the age of 23 years. This 
preceded the development of angioid streaks, 


FAMILY TREE 
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which were detected by routine ophthalmosco- 
py when the patient was 40 years old. It was 
only after this discovery that the patient was 
examined for pseudoxanthoma elasticum, and 
cutaneous clinical signs were confirmed by skin 
biopsy. 





Discussion 





Pseudoxanthoma elasticum may be inherited 
as an autosomal dominant (type I and type II) or 
an autosomal recessive (type I and type II) 
disorder." Autosomal dominant (type I) is char- 
acterized by flexural skin lesions, severe cardio- 
vascular disease, chorioretinal changes, and 
myopia. Type II autosomal dominant pseudo- 
xanthoma elasticum is a milder variant charac- 
terized by focal skin lesions, hyperextensible 
skin, arched palate, angioid streaks, prominent 
choroidal vessels, and myopia with minimal 
vascular manifestations. Type I autosomal re- 
cessive pseudoxanthoma elasticum is of inter- 
mediate severity between type I and type II 
autosomal dominant pseudoxanthoma elasti- 
cum and shows flexural skin lesions, mild car- 
diovascular disease, and mild localized chorio- 
retinal changes. Type II autosomal recessive 
pseudoxanthoma elasticum is the most uncom- 
mon variant and is characterized by genera- 
lized cutaneous laxity. Skin biopsies may con- 
firm pseudoxanthoma elasticum when there are 
no clinical signs.” Variable expressivity is com- 
mon in dominantly inherited diseases. The clin- 
ical findings in the family suggest a type II 
autosomal dominant inheritance with incom- 
plete penetrance. However, the lack of clinical 
signs in the parents would also support an 
autosomal recessive condition. 


Fig. 2 (Coleman and associ- 
ates). Family tree showing oc- 
ular manifestations of 
pseudoxanthoma  elasticum 
in eight siblings. 











Male not affected 
(9 Female not affected 
X Personally examined 
< Propositus 


Kj Angioid streaks 
IN Angioid streaks, cutaneous pseudoxanthoma elasticum 
WAngioid streaks, disc drusen and 


cutaneous pseudoxanthoma elasticum 
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TABLE 


SUMMARY OF CLINICAL FINDINGS IN A FAMILY WITH PSEUDOXANTHOMA ELASTICUM 


PEDIGREE NO., 
AGE (YRS) 
GENDER SYMPTOMS OCULAR SIGNS GENERAL CLINICAL SIGNS 
li-1, 40, M Reduced visual Myopia; corrected visual acuity, R.E., 20/16, LE. Pseudoxanthoma elasticum (neck) 
acuity, tunnel 20/16; convergence insufficiency; right confirmed by skin biopsy, gastric ulcer 
vision constricted field; left inferonasal scotoma at age 
23; corrected visual acuity; R.E., 20/60, L.E., 
20/16; bilateral optic disk drusen; bilateral angioid 
streaks; peau d'orange mottling; no change in 
visual fields at age 48 
Ii-2, 38, M Glare, tunnel Myopia; corrected visual acuity; R.E., 20/20, L.E., Pseudoxanthoma elasticum (neck), 
vision 20/20; bilateral optic disk drusen; bilateral angioid peptic ulcer 


streaks; constricted visual fields at age 29; No 


change at age 38 
il-3, 36, M None 


il-4, 35, M None 


Myopia; corrected visual acuity; R.E., 20/20, L.E., 
20/20; bilateral angioid streaks 


Myopia; corrected visual acuity; R.E., 20/20, L.E., None 


Pseudoxanthoma elasticum (neck), 
gastric ulcer 


20/20; bilateral angioid streaks; bilateral peau 
d’orange mottling; cracked egg-shell appearance 


H-5, 32, M None 


Emmetropia; visual acuity; R.E., 20/20, L.E., 20/20; None 


macular degeneration; peripapillary atrophy 


il-6, 30, F None 


Severe myopia; corrected visual acuity; R.E., 20/20, — None 


L.E., 20/20; myopic degeneration; prominent 


choroidal vasculature 
H-7, 25, M None 


Emmetropia; vísual acuity; R.E., 20/20, L.E., 20/20; None 


bilateral angioid streaks; peau d'orange mottling; 


macular pigment changes 
Emmetropia; visual acuity; R.E., 20/16, L.E., 20/16 None 
Presbyopia; corrected visual acuity; R.E., 20/20, None 


il-8, 23, M None 


l-1, 68, M None 
L.E., 20/20 


I-2, 65, F None 


Severe myopia; corrected visual acuity; R.E., 20/20; None 


L.E., 20/20; prominent choroidal vessels; 


increased myopia 


Eighty-five percent of patients with pseudo- 
xanthoma  elasticum demonstrate  angioid 
streaks.? These angioid streaks usually develop 
after the second decade and may develop up to 
the fifth decade of life. Loss of visual acuity is 
common and over 6096 have a visual acuity less 
than 20/200 after the age of 50 years. This 
results from foveal involvement by a streak or 
is because of the development of a subretinal 
neovascular membrane? Macular degenera- 
tion usually develops at a young age^ and may 
precede the appearance of a streak.* Other ocu- 
lar findings include peau d'orange mottling, 
cracked-eggshell appearance, salmon spots, 
and optic disk drusen. Disk drusen have been 
associated with these clinical signs before the 
development of angioid streaks’ and have been 
well described in siblings of these patients." 
They may, however, as demonstrated by the 
propositus, be the only ocular manifestation of 
pseudoxanthoma elasticum. 


Optic disk drusen are inherited as an irregu- 
lar autosomal dominant trait. Lorentzen’ re- 
ported an incidence of 0.3496 in a study of 
3,200 eyes. In pseudoxanthoma elasticum, the 
incidence is between 6% (five of 86 eyes)" and 
16% (ten of 112 eyes). Visual field loss as a 
result of disk drusen develops in over 7096 of 
patients with optic disk drusen and is usually in 
the form of nerve-fiber bundle defects or con- 
centric constriction. Central vision is almost 
always spared,” although vision may deterio- 
rate suddenly because of direct compression of 
a vessel by the drusen.'*'* 

There is a high risk of visual field loss in 
patients with both angioid streaks (central loss) 
and optic disk drusen (peripheral loss). Patients 
with both conditions may be at an even greater 
risk of debilitating visual impairment. A review 
of the literature discloses that the combination 
of angioid streaks and optic disk drusen has 
been described exclusively in patients with 
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pseudoxanthoma elasticum. We have recently 
seen both of these clinical signs in a patient 
with Waldenstróm's macroglobulinemia and 
believe that they may sometimes coexist in 
other diseases. Erkkila? hypothesized that the 
increased incidence of clinical disk drusen in 
patients with pseudoxanthoma elasticum may 
be because of enhanced expressivity of the disk 
drusen gene. Recent work, however, on the 
pathogenesis of pseudoxanthoma elasticum 
lends support to a probable common, genetical- 
ly determined biochemical cause. 

Pseudoxanthoma elasticum was originally 
considered to be a result of a primary abnor- 
mality of elastin.? Yamamura and Sano? dem- 
onstrated mineralized elastic fibers in a granu- 
lomatous matrix composed of fibrinogen, 
collagenous protein, and glycoprotein. More 
recently, Walker, Frederickson, and Mayes” 
used immunocytochemistry and x-ray analysis 
to show that the earliest abnormality is the 
accumulation of polyanions in the pseudo- 
xanthoma elasticum dermis. These polyanions 
have a high affinity for calcium and serve as the 
initiating factor in mineralization. They noted 
inconsistent collagen mineralization in addi- 
tion to the elastin mineralization and hypothe- 
size that the basic genetic abnormality is not 
one of elastin or calcium metabolism, but of 
glycoproteins or glycosaminoglycans. These 
abnormal macromolecules aggregate and then 
infiltrate and adhere to elastic fibers, resulting 
in mineralization and abnormal defects in col- 
lagen assembly. 

We believe that these macromolecules may 
also have a high affinity for the elastic fibers of 
the cribriform plate. Optic disk drusen are lo- 
cated in front of the lamina cribrosa.” Inter- 
ference with axoplasmic transport at this point 
produces accumulations of axoplasmic materi- 
al. Ultrastructural studies by Tso” have indi- 
cated that alteration in axonal transport, with 
abnormal] axonal metabolism, leads to intracel- 
lular mitochondrial mineralization. Axonal 
rupture allows extrusion of these mitochondria 
into the extracellular space and mineralization 
of these microbodies continues to form drusen. 
We suggest that in patients with pseudo- 
xanthoma elasticum, an abnormal accumula- 
tion of polyanions at the elastin of the cribri- 
form plate results in disruption of axonal 
transport and subsequent formation of drusen. 
Disruption of axonal transport would account 
for the high clinical incidence of disk drusen in 
these patients. The actual incidence is probably 
much higher because over 80% of drusen are 


buried in the disk." We would support this 
hypothesis with histochemical and ultrastruc- 
tural evidence comparing the connective tissue 
of the lamina cribrosa in the eyes of patients 
with pseudoxanthoma elasticum with age- 
matched healthy eyes, but must await available 
material. 

From a practical point of view, as demonstrat- 
ed by the propositus, optic disk drusen may be 
the earliest clinical manifestation in patients 
with pseudoxanthoma elasticum, with possible 
concomitant cardiovascular and gastrointesti- 
nal morbidity. It is well documented that ocular 
trauma in patients with pseudoxanthoma elas- 
ticum predisposes to the development of angi- 
oid streaks and subsequent visual loss.7162525 [t 
is, therefore, our view that all patients with 
optic disk drusen should have a dermatologic 
assessment for evidence of pseudoxanthoma 
elasticum, so that prudent advice with regard to 
systemic symptoms and ocular trauma may be 
given. | 
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OPHTHALMIC MINIATURE 
Him and his two colors of eyes. I don't know what that particular ocular 
condition is called, maybe Crayola in the genes, but on Riley the unmatched 
hues were damn disconcerting—his way of looking at you in two tones, flat 
gray from one side and bright blue the other. Rampant right up to his irises. 
Ivan Doig, Ride With Me, Mariah Montana 
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Regional and Long-term Variability of Fundus 


Measurements Made With Computer-Image Analysis 





Eydie Miller, M.D., and Joseph Caprioli, M.D. 


We studied the variability of optic disk and 
peripapillary nerve fiber layer surface contour 
measurements made by use of computer-im- 
age analysis. Six hundred twenty-five meas- 
urements of surface contour were made on 
each eye by use of simultaneous stereoscopic 
videography. Regional differences in short- 
term measurement variability were studied in 
12 eyes (six normal and six glaucomatous), 
each imaged nine times over several days. The 
widths of the 95% confidence interval for the 
measurements averaged 82 p.m for the juxta- 
papillary surface and 132 pm for the disk 
surface. Measurements of peripapillary sur- 
face contour were significantly less variable 
than were measurements of the disk surface 
(P = .000). The greatest variability was detect- 
ed along large blood vessels and at steep 
contours. Long-term variability was studied 
in a separate group of 30 clinically stable 
patients with glaucoma, each imaged three to 
six times over a period of more than one year. 
The widths of the 95% confidence intervals 
were 132 jum for the peripapillary surface and 
217 um for the disk surface. The long-term 
variability was significantly greater than the 
short-term variability (P = .000). The peripap- 
illary nerve fiber layer surface, located away 
from the margins of large vessels, may pro- 
vide the most dependable measurements of 
contour. These estimates of long-term varia- 
bility of optic disk and peripapillary contour 





Accepted for publication May 16, 1991. 

From the Glaucoma Service, Department of Ophthal- 
mology and Visual Science, Yale University School of 
Medicine, New Haven, Connecticut. This study was 
supported in part by National Institutes of Health grant 
EY-07353 (Dr. Caprioli), the Robert Leet and Clara 
Guthrie Patterson Trust, Research to Prevent Blindness, 
Inc., and the Connecticut Lions Eye Research Founda- 
tion, Inc. 

Reprint requests to Joseph Caprioli, M.D., Yale Uni- 
versity School of Medicine, Department of Ophthalmol- 
ogy and Visual Science, 330 Cedar St., New Haven, CT 
06510. 


measurements provide clinically relevant con- 
fidence intervals with which to detect pro- 
gressive glaucomatous nerve fiber damage. 


Tus coats or computer-image analysis of the 
optic nerve in glaucoma are to distinguish glau- 
comatous from nonglaucomatous eyes at an 
early stage of the disease; and to enhance the 
detection of progressive optic nerve damage. 
Standard computer-disk measurements (cup/ 
disk ratio, disk rim area, and cup volume) are 
reproducible, but do not discriminate well be- 
tween clinically normal eyes and eyes with 
early glaucomatous damage.'? Measurements 
of peripapillary nerve fiber layer surface con- 
tour have recently been introduced to take 
greater advantage of the quantitative depth 
information that computed-image analysis can 
provide." This study was undertaken to identify 
important regional differences in measurement 
variability of disk and peripapillary nerve fiber 
layer surface contour and to develop confidence 
intervals to detect clinically significant change 
of the optic nerve and nerve fiber layer struc- 
ture in glaucoma. 





Patients and Methods 





Computed-image analysis of digitized video- 
graphic images of the optic disk and peripapil- 
lary retina of clinically normal subjects and 
patients with glaucoma was used for this study. 
Digitized fundus images and preliminary topo- 
graphic analyses of the disk and peripapillary 
surfaces were obtained with the Rodenstock 
Analyzer (Rodenstock Instruments, Munich, 
Germany). Descriptions of this instrument and 
the reproducibility of optic nerve head meas- 
urements have been previously reported .^* 
Depth images from the Rodenstock Analyzer 
were transmitted to an external computer (IBM 
PC/AT) on which a 25 x 25 array of depth 


COAMERICAN JOURNAL OF OPHTHALMOLOGY 112:171-176, AUGUST, 1991 171 














172 AMERICAN JOURNAL OF OPHTHALMOLOGY 


August, 1991 


aaO AAA Amaman ME MEE EM MD MEME E ew 


measurements was constructed that spanned a 
circular area (approximate diameter, 2.5 mm) 
centered at the optic disk. Each number in the 
array was an average depth, in microns, of a 
100-j.m square area. The Littmann method was 
used with corneal curvature and ultrasonic axi- 
al length measurements to correct all measure- 
ments for the magnification of each eye.' Rela- 
tive depths (or heights) were measured with 
respect to a standardized retinal reference 
plane. Three areas of the retinal surface (locat- 
ed temporally, supronasally, and inferonasally) 
were used to construct the reference plane, 
which had a defined height of zero. Measure- 
ments of the disk and peripapillary surfaces 
were made relative to this reference plane; 
positive values were distances below the plane, 
negative values were distances above it. 

Clinically normal subjects were staff or per- 
sons accompanying patients to the Yale Eye 
Center. None had a history of eye disease. All 
subjects were over 40 years of age, had a spheri- 
cal equivalent refraction of —5 to +5 diopters, 
normal results of eye examination, a clinically 
normal visual field tested by automated thresh- 
old perimetry (Octopus programs 32 or Gl, 
Interzeag, Schlieren, Switzerland; Humphrey 
programs 24-2 or 30-2, Humphrey Instru- 
ments, San Leandro, CA), and no family history 
of glaucoma. Slit-lamp biomicroscopy, tonome- 
try, gonioscopy, dilated indirect ophthalmos- 
copy, stereoscopic optic disk photography, and 
videographic photography were performed. 

Patients with glaucoma were over 40 years of 
age, had a spherical equivalent refraction of —5 
to +5 diopters, and had an eye examination as 
described. Each had a history of increased in- 
traocular pressure before initiation of treat- 
ment of glaucoma and had typical glaucoma- 
tous visual field defects as determined by 
automated perimetry. Typical visual field loss 
was defined as one of the following: three 
contiguous points of 5 dB or more loss in the 
superior or inferior arcuate regions as com- 
pared with perimeter-defined age-matched 
controls; two contiguous points with at least a 
10-dB loss in the same areas; or a 10-dB differ- 
ence across the nasal horizontal midline at two 
or more adjacent points. 

Regional differences in variation were evalu- 
ated in 12 eyes of 12 patients (six healthy and 
six glaucomatous eyes randomly chosen); each 
had nine sets of measurements made over a 
period of several days. Long-term variation was 
studied in 30 consecutive, clinically stable pa- 
tients with glaucoma who had been monitored 


for longer than one year; had an intraocular 
pressure less than or equal to 22 mm Hg 
throughout the period; had visual acuity meas- 
urements within two Snellen lines of baseline 
value; had a stable treatment regimen defined 
as either no change in medication over the 
period of the study or a change in medication 
because of side effects, but intraocular pressure 
remained less than or equal to 22 mm Hg; had 
stable visual fields tested by use of automated 
threshold perimetry (Octopus programs G1 or 
32, or Humphrey programs 24-2 or 30-2); and 
had an unchanged disk appearance that was 
determined by examination of sequential stere- 
oscopic photographs. Each patient had video- 
photography performed for image analysis at 
each of three to six office visits over this time 
period that coincided with the times of their 
visual field tests and disk photography. One set 
of measurements of disk and peripapillary sur- 
face contour was made at each of these visits. 

To study regional differences in variability, 
variability maps were constructed for each pa- 
tient (Figs. 1 and 2). Variability was defined as 
the width of the 95% confidence interval for 
repeated measurements, in micrometers, at 
each of the 625 locations. The width of the 95% 
confidence interval was determined by 95% 
confidence interval = 2 X SD X ta where SD is 
the standard deviation of repeated measure- 
ments and t, is the value of Student's t-test at 
the P = .05 level (two-tailed) for the appropri- 
ate degrees of freedom (n — 1). These were 
averaged separately over the entire peripapil- 
lary surface and the entire disk surface. Stu- 
dent’s t-test was used to determine the statisti- 
cal significance of the differences between 
means. 


Results 


The 25 x 25 matrices' of fundus depth meas- 
urements were used to construct variability 
maps to facilitate the regional analysis of varia- 
bility (Figs. 1 and 2). The average 9596 confi- 
dence interval for repeated measurements of 
the peripapillary surface in the short-term 
group was 82 pm compared with 132 jum for the 
disk surface. This regional difference was statis- 
tically significant (P = .000). Measurements 
along large blood vessels and along steep con- 
tours of the cup had the greatest variability, and 
the 9596 confidence interval sometimes exceed- 
ed 330 wm in such areas. The variability at 
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Fig. 1 (Miller and Caprioli). Regional 
variation of disk and peripapillary sur- 
face contour measurements in a glauco- 
matous eye. Top, Fundus photograph. 
Bottom, Corresponding variability map 
that shows the width of the 9596 confi- 
dence interval of repeated measurements 
at each of the 625 locations of the contour 
matrix. Note the increased variability 
along large trunks of blood vessels and at 
steep margins of the cup. 
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Fig. 2 (Miller and Caprioli). Regional 
variation of disk and peripapillary sur- 
face contour measurements in a glauco- 
matous eye. Top, Fundus photograph. 
Bottom, Corresponding variability map 
that shows the width of the 95% confi- 
dence interval of repeated measurements 
at each of the 625 locations of the contour 
matrix. Note the increased variability 
along large trunks of blood vessels and at 
steep margins of the cup. 
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peripapillary areas away from the margins of 
large vessels was such that the 9596 confidence 
interval was frequently less than 40 ym. The 
average confidence interval for the entire sur- 
face in the patients with glaucoma (124 um) 
was significantly greater (P = .03) than that in 
the clinically normal subjects (82 jum). 

The long-term variation group of patients 
with stable glaucoma had an average 9596 con- 
fidence interval for repeated contour measure- 
ments of 171 jum for the entire image surface. 
The average 95% confidence intervals were 132 
jum for the peripapillary surface and 217 pm for 
the disk surface. This regional difference was 
statistically significant (P = .000). The variabili- 
ty in the long-term group was significantly 
greater than that in the short-term group (P = 
.02). 





Discussion 





Clinically detectable structural damage to the 
optic nerve head and nerve fiber layer often 
precede glaucomatous abnormalities of the vis- 
ual field.*" The ability to measure accurately 
small changes in the surface structure of the 
disk or nerve fiber layer could enhance the early 
detection of progressive optic nerve damage. 
Computer-image analysis has been used to 
measure certain structural variables of the disk 
and nerve fiber layer. It can generate reproduci- 
ble measurements of cup/disk ratio, disk rim 
area, and cup volume .*?? Variability of surface 
contour measurements of the disk and peripap- 
illary retina have also been reported 5" 

Dandona, Quigley, and Jampel” studied the 
variability of contour measurements at 400 to 
650 locations in the optic nerve head and peri- 
papillary retina with the Humphrey Retinal 
Analyzer. Ten repeated measurements were 
made in a single session. Variability was greater 
in subjects with increased intraocular pressures 
than it was in clinically normal control sub- 
jects, and the width of 9596 confidence inter- 
vals for repeated measurements ranged be- 
tween 166 p.m and 261 pm. Variability was 
greater for contour measurements of the peri- 
papillary retina than for measurements of the 
optic disk. 

We studied the regional differences in optic 
disk and peripapillary contour measurements 
in clinically normal subjects and patients with 
glaucoma and the long-term variation of depth 
measurements in clinically stable patients with 


glaucoma. Variability maps showed that varia- 
bility was greatest along large blood vessels 
and along steep walls of the cup. The 95% 
confidence interval for repeated measurements 
in some cases exceeded 330 jum in these local- 
ized areas. The least variability was detected in 
the peripapillary retina, away from the margins 
of the large blood vessels. The 9596 confidence 
interval for measurements in these locations 
was frequently less than 40 pm. Data from the 
long-term variation group confirmed these pat- 
terns of regional variability. There was greater 
overall variability of the long-term measure- 
ments in patients with glaucoma (132 jum for 
the peripapillary surface and 217 jum for the 
disk surface) than for short-term measure- 
ments. These larger confidence intervals for 
long-term measurements are required when ev- 
idence for clinically significant change over an 
appropriate time interval is sought. 

We found that measurements of the peripap- 
illary surface were less variable than measure- 
ments of the disk surface. Dreher, Tso, and 
Weinreb” used laser tomographic scanning to 
make depth measurements of the optic nerve 
head and peripapillary retina, and also noted 
less variation in the peripapillary area than in 
the nerve head. Depth measurements in this 
study were made with respect to a standardized 
retinal reference plane. This technique marked- 
ly reduces the overall variability of repeated 
measurements." The projection of illuminated 
stripes on the fundus provides areas of image 
contrast that assist the automatic algorithms to 
make depth measurements, particularly in are- 
as that do not have an abundance of inherent 
image contrast or detail such as peripapillary 
areas located away from large blood vessels. 
These differences in technique may help ex- 
plain the differences between the results of this 
study and those of Dandona, Quigley, and 
Jampel.” 

The optic nerve head may be less of a static 
structure than previously thought; the confor- 
mation of the optic nerve head in an individual 
eye seems to depend on intraocular pressure. 
Dramatic changes in its structure occur with 
large reductions in intraocular pressure.'* 5 Re- 
versible changes in optic nerve head conforma- 
tion have been demonstrated with increased 
intraocular pressure. It would be reasonable 
to expect that small changes, heretofore clini- 
cally undetectable, occur with relatively small- 
er changes of intraocular pressure, and would 
contribute to the variability of long-term meas- 
urements of the optic nerve head. The magni- 
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tude of the confidence intervals for change was 
larger in the long-term group than in the sub- 
jects who were imaged over a short period of 
time. Long-term changes of intraocular pres- 
sure as well as other factors such as camera 
recalibrations, changes in ocular media, and 
perhaps pupil size may all contribute to this 
additional component of variability found with 
long-term follow-up. 

Shields’ indicated that although the repro- 
ducibility and accuracy of computed structural 
measurements are important, the most useful 
variables for clinical use have yet to be defined. 
For example, relative nerve fiber layer surface 
height is more sensitive and specific than stan- 
dard disk measurements (cup/disk ratio, disk 
rim area, and cup volume) to separate clinically 
normal patients from patients with glaucoma." 
The best areas to measure depth would be those 
at which measurements were least variable and 
most likely to change with glaucomatous dam- 
age. The juxtapapillary nerve fiber bundles at 
the superior and inferior poles of the disk seem 
the most likely candidates at present. 
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Thomas C. Spoor, M.D., John M. Ramocki, M.D., Matthew P. Madion, M.D., 
and Michael J. Wilkinson, M.D. 


We performed optic nerve sheath decom- 
pression in 53 patients (101 eyes) with pseudo- 
tumor cerebri and visual loss. Sixty-nine eyes 
(85 patients) with acute papilledema uniform- 
ly had improved visual function after optic 
nerve sheath decompression. Of 32 eyes with 
chronic papilledema (18 patients), only ten 
had improved visual function after optic 
nerve sheath decompression. This difference 
was significant (P — .0001). Thirteen eyes re- 
quired secondary or tertiary optic nerve 
sheath decompression after an initial success- 
ful result. Eleven of 13 eyes had improved 
visual function after repeat optic nerve sheath 
decompression. We believe that patients with 
acute papilledema and visual loss should be 
offered optic nerve sheath decompression, and 
if symptoms recur, repeat optic nerve sheath 
decompression is a safe and effective treat- 
ment option. 


Pseupotumor cEREBRI is characterized by in- 
creased intracranial pressure, lack of demon- 
strable intracranial abnormality, clinically nor- 
mal cerebrospinal fluid, and papilledema. 
Visual loss develops in 20% to 50% of pa- 
tients.'* Management options for this disease 
are protean and controversial. Treatments in- 
clude administration of systemic corticoste- 
roids, carbonic anhydrase inhibitors, and 
weight loss.’ Surgical treatment includes repeat 
lumbar punctures, neurosurgical shunting pro- 
cedures, and optic nerve sheath decompres- 
sion? The optic nerve sheath decompression 
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has been shown to be an effective and safe 
treatment for pseudotumor cerebri and visual 
loss.*? 

We treated 53 patients (101 eyes) with pseu- 
dotumor cerebri and visual loss with optic 
nerve sheath decompression. Eyes operated on 
early in the course of acute papilledema had a 
much better recovery of vision than those with 
chronic atrophic papilledema. 

We successfully performed secondary and 
tertiary optic nerve sheath decompression in 13 
eyes with visual dysfunction after an initially 
successful optic nerve sheath decompression. 





Patients and Methods 





Optic nerve sheath decompressions were per- 
formed on 101 eyes from 53 patients with 
pseudotumor cerebri by one of us (T.C.S.) over 
a four-year period. Before surgery, patients 
underwent a neuro-ophthalmic examination in- 
cluding Goldmann or automated (visual field 
analyzer, 30-2 program, Allergan Humphrey, 
San Leandro, California) perimetry, optic disk 
photography, and standardized echography 
measuring retrobulbar optic nerve sheath di- 
ameters. Patients with papilledema underwent 
appropriate neuro-imaging followed by lumbar 
puncture measuring intracranial pressure to 
confirm the diagnosis of pseudotumor cerebri. 
Pseudotumor cerebri was diagnosed on the ba- 
sis of the presence of papilledema, normal 
results of neuro-imaging studies, increased in- 
tracranial pressure by lumbar puncture, and 
clinically normal cerebrospinal fluid protein 
and cell contents. Unilateral or bilateral sixth 
nerve paresis was the only localizing neuro- 
ophthalmic clinical sign considered compatible 
with the diagnosis of pseudotumor cerebri. 

All optic nerve sheath decompressions were 
performed via a transconjunctival medial orbi- 
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totomy, disinserting the medial rectus muscle 
and exposing the retrobulbar optic nerve 
sheath. Using the operating microscope and 
microsurgical instrumentation, the surgeon in- 
cised the optic nerve sheath and fenestrated it 
in one or more locations.*” 





Results 





Thirty-five patients (69 eyes) with acute pap- 
illedema and visual loss secondary to pseudo- 
tumor cerebri underwent optic nerve sheath 
decompression (Table 1). Ages ranged from six 
to 72 years (mean, 32.3 years). Postoperative 
follow-up ranged from two to 48 months 
(mean, 18.1 months). All eyes undergoing pri- 
mary optic nerve sheath decompression had 
initial improvement in visual function and ob- 
viation of obscurations. Sixteen patients (29 
eyes) underwent automated perimetry (Hum- 
phrey visual field analyzer, 30-2 program, AI- 
lergan Humphrey, San Leandro, California) be- 
fore and after optic nerve sheath decompress- 
ion. Quantitative improvement in visual func- 
tion was significant (P = .0001) after optic 
nerve sheath decompression. Complications af- 
ter primary optic nerve sheath decompression 
included transient diplopia, pupillary dysfunc- 
tion, hypotonia, and peripapillary hemorrhag- 
es (two eyes). These all resolved without ad- 
verse sequelae and were not considered 
significant. Thirteen eyes required secondary 
(ten eyes) or tertiary (three eyes) optic nerve 
sheath decompression after initial successful 
primary surgery (Table 2). 

Eighteen patients (32 eyes) with chronic 
atrophic papilledema and visual loss secondary 
to pseudotumor cerebri underwent optic nerve 
sheath decompression (Table 3). Ages ranged 
from 7 to 57 years (mean, 32.7 years). Postoper- 
ative follow-up ranged from three to 46 months 
(mean, 14.6 months? 

Visual improvement after optic nerve sheath 
decompression in eyes with chronic atrophic 
papilledema (Table 3) was not nearly as impres- 
sive as in eyes with acute papilledema (Table 1). 
Only ten of 32 eyes demonstrated improved 
visual function. The difference between the 
visual improvement in patients with acute and 
chronic papilledema is significant (P — .0001). 
Only one patient with chronic atrophic papille- 


dema required a repeat optic nerve sheath de- 
compression, possibly because of the increased 
difficulty assessing progressive visual dysfunc- 
tion in poorly sighted eyes. Many patients in 
this group were refractory to medical and surgi- 
cal treatment for their pseudotumor cerebri. 
Long-term medical treatment regimens often 
failed to prevent visual dysfunction, as did 
recurrent ventriculoperitoneal and lumboperi- 
toneal shunting (Table 3). 

Eleven patients (13 eyes) underwent repeat 
optic nerve sheath decompression for visual 
deterioration after initial successful surgery 
(Table 2). Three eyes each underwent three 
optic nerve sheath decompressions. Two of 
these eyes had successful results; the third 
failed to regain visual function. Twelve eyes 
had initial successful responses to primary op- 
tic nerve sheath decompression, but subjective 
recurrence of visual obscurations and/or objec- 
tive evidence for deterioration of visual func- 
tion prompted repeat optic nerve sheath de- 
compressions. Visual results were successful, 
with 11 of 13 eyes showing improved visual 
acuity or visual field after a repeat optic nerve 
sheath decompression. Surgical complications 
included pupillary dysfunction (two eyes, short 
ciliary nerve injury); peripapillary hemorrhag- 
es (one eye, short ciliary vessel injury); chemo- 
sis with dellen formation (excessive manipula- 
tion); and chorioretinal scarring (excessive 
retraction of globe). No patients lost visual 
function as a result of repeat optic nerve sheath 
decompression. 





Discussion 


Optic nerve sheath decompression is a safe 
and effective treatment for patients with papil- 
ledema and visual loss secondary to pseudotu- 
mor cerebri.^? Our data suggest that patients 
with acute papilledema who undergo optic 
nerve sheath decompression have significantly 
better visual results than do patients with 
chronic atrophic papilledema (P = .0001). This 
difference in visual prognosis is intuitively ob- 
vious in that early surgery relieves the pressure 
on the optic nerve fibers before permanent 
damage or attrition of axons. 

Most patients with chronic atrophic papille- 
dema who underwent optic nerve sheath de- 
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TABLE 1 
CHARACTERISTICS OF PATIENTS WITH PSEUDOTUMOR CEREBRI AND ACUTE PAPILLEDEMA UNDERGOING OPTIC 
NERVE SHEATH DECOMPRESSION 
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CASE NO., VISUAL ACUITY VISUAL FIELD 
AGE {YRS}, FOLLOW-UP PRIMARY 
GENDER EYE PREOPERATIVE POSTOPERATIVE PREOPERATIVE POSTOPERATIVE (MOS) SYMPTOMS COMMENT 
1,32,F R.E. 20/20 20/20 Constriction, Full 20 v Lithium 
20-30 degrees 
1,32,F L.E. 20/20 20/20 Constriction, Full 19 . Obscurations, — 
20-30 degrees headache 
1,32,F L.E. 20/20 20/20 Constriction, Full 6 — Reoperated on 
20-30 degrees 
2, 20, F R.E. 20/40 20/20 Constriction, Full 2 — Systemic central 
20-30 degrees nervous system 
lupus erythematosus, 
died 3 months after 
surgery 
2,20, F L.E. 20/800 20/25 Constriction, improved 2 — — 
central scotoma 
3,28, F L.E. 20/25 20/20 Constriction, Full 4 Obscurations Obscurations, 
20-30 degrees asymmetric 
papilledema 
3,28,F L.E. 20/20 20/20 Constriction, Full 5 — — 
20-30 degrees 
3,28,F L.E. 20/20 20/20 Constriction, Full 27 — Reoperated on twice 
20-30 degrees 
4,35,F R.E. 20/25 20/20 Constriction, Full 22 Loss of vision, — 
20-30 degrees headache 
4,35,F L.E. 20/30 20/20 Constriction, Full 23 — — 
20-30 degrees 
5,32, F R.E. 20/25 20/20 Constriction, Full 2 Headache Acetazolamide intorlerant 
20-30 degrees 
6,30,F R.E. 20/20 20/20 Constriction, Full 8 Obscurations Intracranial pressure 
20-30 degrees 600 mm cerebrospinal 
fluid, poor compliance 
7,31,F R.E. 20/25 20/25 Constriction, Full 2  Obscurations Asymmetric 
20-30 degrees papilledema 
7,891,F R.E. 20/30 20/25 Constriction, Full 26 Obscurations Reoperated on 
20-30 degrees 
8, 28, F R.E. 20/25 20/25 Constriction, Full 24 — Furosemide, acetazolamide, 
20-30 degrees prednisone, intractable 
intracranial pressure 
8,28, F L.E. 20/25 20/25 Constriction, Partially 2 Obscurations >560 mm cerebrospinal 
20-30 degrees improved fiuid 
8, 28,F L.E. 20/25 20/20 Constriction, Full 22 — Reoperated 
20-30 degrees 
9,32,F L.E. 20/25 20/20 Constriction, Full 6 Obscurations — 
20-30 degrees 
9, 32, F R.E. 20/20 20/20 Constriction, Full 28 — — 
20-30 degrees 
9,32,F L.E. 20/30 20/25 Constriction, Full 20 — Reoperated on 
20-30 degrees 
9,32,F L.E. 20/50 20/25 Constriction, Full 1 Obscurations Reoperated on twice 
20-30 degrees 
10,33, F L.E. 20/25 20/20 Constriction, Full 1 Obscurations intractable intracrania’ 
20-30 degrees pressure 


Headache Lumboperitoneal 

shunt six times 
:A————————————— RB 
(Continued on pg. 180) 
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TABLE 1 (continued) 
CHARACTERISTICS OF PATIENTS WITH PSEUDOTUMOR CEREBRI AND ACUTE PAPILLEDEMA UNDERGOING OPTIC 


NERVE SHEATH DECOMPRESSION 
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CASE NO., 
AGE (YRS), 


GENDER EYE PREOPERATIVE POSTOPERATIVE 


11, 22, F LE. 


12, 31, F L.E. 


13, 20, F R.E. 


13, 20, F L.E. 


14, 38, F R. E. 


14, 38, F L.E. 


15, 32, F R. E. 
15, 32, F L.E. 
16, 30, F R.E. 
17, 29, M R.E. 


17, 29, M R.E. 


17, 29, ML.E. 


18, 28, F R.E. 


18, 28, F L.E. 


19, 49, F L.E. 
19, 49, F R. E. 
20, 28, F R.E. 
21,27, F R.E. 
21, 27, F L.E. 


22, 21, F R.E. 


23, 35, F R.E. 


24, 28, F L.E. 


25, 40, F R.E. 


26, 31, F L.E. 


VISUAL ACUITY 


20/70 
20/50 
20/20 
20/20 
20/30 
20/30 
20/30 
20/30 
20/50 
20/25 
20/25 
20/25 


20/400 


20/20 
20/30 
20/40 
20/70 
20/20 
20/20 


20/200 


20/40 
20/40 


20/20 


20/30 


20/25 
20/25 
20/20 
20/20 
20/20 
20/20 
20/25 
20/25 
20/20 
20/20 
20/20 
20/20 


20/20 


20/20 
20/20 
20/20 
20/25 
20/20 
20/20 


20/70 


20/20 
20/30 


20/20 


20/20 


VISUAL FIELD 
PREOPERATIVE POSTOPERATIVE 
Constriction, Full 
10-20 degrees 
Constriction, improved 
10-20 degrees 
Constriction, Full 
10-20 degrees 
Constriction, Full 
10-20 degrees 
Increased Full 
blind spot 
increased Full 
blind spot 
Constriction, Full 
20-30 degrees 
Constriction, Full 
20-30 degrees 
Constriction, Full 
20-30 degrees 
Constriction, Mild 
10-20 degrees improvement 
Constriction, Full 
20-30 degrees 
Constriction, Full 
10-20 degrees 
Constriction, Full 


10-20 degrees 


Constriction, 
20-30 degrees 
Constriction, 
20-30 degrees 
Constriction, 
20-30 degrees 
Constriction, 
10-20 degrees 
Constriction, 
20-30 degrees 
Constriction, 
20-30 degrees 
Constriction, 


10-20 degrees, 


Full 
Full 
Full 
improved 
Full 
Full 


Expanded, 
relative 


central scotoma . scotoma 


Constriction, 
10-20 degrees 

Constriction, 
10-20 degrees 

Constriction, 
20-30 degrees 


Constriction, 
30-40 degrees 


Full 
Full 


improved 


improved 


FOLLOW-UP 
(MOS) 


7 


5 


5 


24 


20 


40 


25 


12 


15 


41 


PRIMARY 
SYMPTOMS 


Obscurations 
Loss of vision 
Obscurations 
Obscurations 
Diplopia 
Diplopia 


Loss of vision, 
headaches 


areenan 


Loss of vision 
Obsurations 

Obscurations 
Obscurations 


Loss of vision 


Obscurations 
Obscurations 
Obscurations 
Obscurations 


Headaches 


Visual loss 


Obscurations 
Obscurations 


Obscurations 


Obscurations 


COMMENT 


Posttraumatic increased 
intracranial pressure 


Posttraumatic increased 
intracranial pressure 


Acetazolamide failure 


Sixth nerve paresis, 
both eyes 


Acetazolamide failure 
Lithium 


Reoperated on, inadequate 
primary operation 


amsamime 


intracranial pressure 
refractory ot steroids, 
Acetazolamide and lumbar 
puncture 


Asymmetric papilledema; 
disk R. E., normal 

Disk L. E., normal; 
R.E., swollen 

Second trimester of 
pregnancy 

Acetazolamide failure 


intracranial pressure, 
540 mm cerebrospinal 
fluid 


Lumboperitoneal shunt 

failed twice 

Corticosteroid toxic, 
multiple lumbar 
punctures 


Lithium 
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TABLE 1 (continued) 
CHARACTERISTICS OF PATIENTS WITH PSEUDOTUMOR CEREBRI AND ACUTE PAPILLEDEMA UNDERGOING OPTIC 
NERVE SHEATH DECOMPRESSION 








GASE NO; VISUAL ACUITY VISUAL FIELD 
AGE (YRS), —————————— ———————— FOLLOW-UP X PRIMARY 
GENDER EYE PREOPERATIVE POSTOPERATIVE PREOPERATIVE POSTOPERATIVE (MOS) SYMPTOMS COMMENT 
26,31,F R.E. 20/30 20/20 Constriction, improved 41 Obscurations — 
30-40 degrees 
27, 43, MR.E. Hand 20/25 Constriction, Full 8 Loss of vision = 
motion 20-30 degrees 
central 
scotoma 
28,24, MR.E. 20/30 20/20 Constriction, Full 44 — — 
20-30 degrees 
28,24, M L.E. 20/30 20/20 Constriction, Full 34 — Minimal residual 
20-30 degrees disk swelling 
29,33,F L.E. 20/25 20/20 Constriction, Full 2 . Obscurations — 
20-30 degrees 
29, 33, F R.E. 20/25 20/20 Constriction, Full 2 . Obscurations — 
20-30 degrees 
30,26,F L.E. 20/25 20/20 Constriction, Full 30 Obscurations First trimester of pregnancy, 
10-20 degrees progressive visual 
field decrease 
30, 26, F R.E. 20/25 20/20 Constriction, Full 30 — — 
10-20 degrees 
30, 37, F R.E. 20/30 20/20 Constriction, Full 24 Obscurations Lithium 
10-20 degrees 
31,37,F L.E. 20/40 20/25 Constriction, Full 24 -— = 
10-20 degrees 
31, 32, F R.E. 20/200 20/25 Constriction, Full 28 . Obscurations — 
10-20 degrees 
32, 32,F L.E. 20/40 20/20 Constriction, Full 28  Obscurations — 
10-20 degrees 
32, 32, F R.E. 20/25 20/25 Constriction, Full 18 Obscurations Deteriorating visual 
10-20 degrees field, reoperated on 
33, 25, M R.E. 20/70 20/25 Constriction, Full 26 Loss of vision — 
10-20 degrees 
33,25, M L.E. 20/40 20/25 Constriction, Full 6 — — 
20-30 degrees 
33,25, M R.E. 20/70 20/25 Constriction, Full 24 Headache Reoperated on 
10-20 degrees 
33,25, M L.E. 20/70 20/25 Constriction, Full 24 — Reoperated on 
10-20 degrees AE 
34,72, F L.E. 20/30 20/25 Constriction, Full 48 — Chronic obstructive = 
10-20 degrees pulmonary disease 
34,72, F R.E. 20/25 20/20 Constriction, Full 21 — — 
10-20 degrees 
34,72, F R.E. 20/25 20/20 Constriction, Full 10 — — 
10-20 degrees 
34, 72, F R. E. Counting Counting — Constriction, No improve- 17 — Lost central vision 
fingers fingers 30-40 degrees, ment preoperatively 
central scotoma 
35,30, F R.E. 20/40 20/30 Constriction, Improved 22 — Systemic lupus 
20-30 degrees residual erythematosus 
Scotoma 
35,30, F L.E. 20/200 20/60 Constriction, improved 22 — -— 


20-30 degrees, residual 
central scotoma constriction 
and scotoma 
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TABLE 2 
CHARACTERISTICS AND VISUAL RESULTS OF PATIENTS UNDERGOING REPEAT OPTIC 
NERVE SHEATH DECOMPRESSION 





TIME, 
PRIMARY 
OPERATION 
CASE NO., VISUAL ACUITY VISUAL FIELD TO TOTAL SYMPTOMS 
AGE (YRS), —————————— REOPERATION FOLLOW-UP AT INITIAL 
GENDER EYE PREOPERATIVE POSTOPERATIVE PREOPERATIVE POSTOPERATIVE (MOS) (MOS) EXAMINATION 
1,32,F LE. 20/20 20/20 Constricted 20-30 Full 14 6 Obscurations, 
degrees headaches 
2,28,F LE 20/20 20/20 Constricted 20-30 Full 5 — Obscurations 
degrees 
2,28,F LE. 20/20 20/20 Constricted 20-30 — Full 5 26 Obscurations 
degrees 
3,31,F R.E. 20/30 20/25 Constricted 20-30 Full 2 26 Obscurations 
degrees 
4,28,M L.E. 20/25 20/20 Constricted 20-30 Full 2 21 Obscurations 
degrees 
532 F LE. 20/30 20/25 Constricted 20-30 Full 6 — Obscurations 
degrees 
5,32,F LE. 20/50 20/20 Constricted 20-30 Full 20 1 Obscurations 
degrees 
6,29,M R.E. 20/25 20/20 Constricted 10-20 — Full 2 21 Obscurations 
degrees 
7,25,M R.E. 20/70 20/25 Constricted 10-20 Full 6 25 Obscurations 
degrees 
7,25,M LE. 20/40 20/25 Constricted 10-20 Full 6 25 Headache, 
degrees decreased 
visual acuity 
8,66, F R.E. 20/25 20/20 Contracted, < 10 Full 21 — Decreased 
degrees visual acuity 
8,66 F R.E. Counting Counting Central No improve- 10 17 Decreased 
fingers fingers scotoma ment visual acuity 
9,57,F R.E. Counting 20/400 Central Improved 8 18 Recurrent 
fingers scotoma optociliary 
shunts 








compression did not have good restoration of 
visual function. Definitive treatment for visual 
loss (optic nerve sheath decompression) had 
been delayed in many of these patients while 
they underwent multiple ventriculoperitoneal 
and lumboperitoneal shunting procedures or 
an ineffective medical regimen (Table 3). Pa- 
tients with papilledema may develop asympto- 
matic constriction of their visual fields, eventu- 
ally interfering with their central vision and 
becoming symptomatic. It is important that 
patients with papilledema follow up their treat- 
ment with regular visual field testing and oph- 
thalmic examinations to detect early deteriora- 
tion of visual function. Too often patients with 


papilledema and pseudotumor cerebri are re- 
ferred from ophthalmologists to neurologists 
and neurosurgeons and do not obtain adequate 
ophthalmic follow-up examinations. Ophthal- 
mologically neglected patients are those apt to 
develop chronic atrophic papilledema and visu- 
al loss. 

Increased intracranial pressure causes visual 
dysfunction by compressing optic nerve fibers 
in the subarachnoid space of the retrobulbar 
optic nerve with obstipation of intra-axonal 
fluid mechanics. After weeks or months, nerve 
fiber attrition causes progressive loss of visual 
field.5 We believe that optic nerve sheath de- 
compression should be performed at the first 
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TABLE 2 (Continued) 


CHARACTERISTICS AND VISUAL RESULTS OF 
PATIENTS UNDERGOING REPEAT OPTIC NERVE 


SHEATH DECOMPRESSION 


SURGICAL 
INDICATIONS 


COMMENT 


Progressive visual field loss, Lithium 


increased obscurations 


Decreased visual field, 
increased obscurations 


Decreased visual field, 
increased obscurations 


Decreased visual field, 
increased obscurations 


Decreased visual field 


Asymmetric papilledema, 
thick arachnoid 


aiio 


Asymmetric papilledema, 
thick arachnoid 


Inadequate primary optic 


nerve sheath decompression 


Asymmetric papilledema, 
thick arachnoid 


Asymmetric papilledema 


Decreased visual field, 
increased obscurations 
Decreased visual field, 
increased obscurations 
Decreased visual field, 
increased obscurations 
increased headache, 
decreased visual acuity 
Increased headache, 
decreased visual acuity 


Lithium, inadequate primary 
operation 
Mild papilledema 


Mild papilledema 


increased headache, 
decreased visual acuity 


No improvement postoptic Mild papilledema 
nerve sheath 
decompression 
Recurrent optociliary shunts Optociliary shunt resolved 
after surgery, chronic 
atrophic papilledema 


Mild papilledema 


objective clinical sign of progressive optic 
nerve dysfunction. Optic nerve sheath decom- 
pression relieves the pressure on the optic 
nerve axons, allowing normalization of intra- 
axonal fluid mechanics. Such intervention nor- 
malizes visual function in most patients with 
acute papilledema (Table 1). This is supported 
by the significant improvement in visual func- 
tion (P = .0001) documented by quantitative 
automated perimetry after successful optic 
nerve sheath decompression. Complications 
caused by optic nerve sheath decompression in 
experienced hands are minimal’? and in this 
series did not cause any significant visual mor- 
bidity. However, any operation performed on 


the optic nerve may potentially cause visual 
loss, especially when performed by inexperi- 
enced surgeons. We advise all patients under- 
going optic nerve sheath decompression that 
the operation may cause visual loss. 

Our most significant complication of optic 
nerve sheath decompression was late failure (13 
eyes). Late failure manifests itself by recurrent 
obscurations or progressive deterioration of 
visual field after an initial postoperative im- 
provement. After reviewing videotapes of 
failed operative procedures and the subsequent 
repeat operations, we find several reasons for 
optic nerve sheath decompression failure (Ta- 
ble 2). Early failure (several months) may result 
from inadequate fenestration or incision into 
the optic nerve sheath. This may be avoided by 
a more aggressive initial optic nerve sheath 
decompression with multiple fenestrations and 
incisions of the optic nerve sheath. Considering 
the technical difficulty inherent in repeat optic 
nerve sheath decompression procedures, more 
extensive initial operations are worth the extra 
time and increased risk involved. A second 
group of patients had asymmetric papilledema 
and marked thickening of their arachnoid ob- 
served at surgery. Such patients also required 
multiple, large fenestrations and/or incisions 
into their optic nerve sheaths. A third group of 
patients had late failure of their optic nerve 
sheath decompression. These orbits manifested 
extensive scarring and fibrosis of orbital fat 
throughout the retrobulbar intraconal space. 
Surgical landmarks were obliterated, and re- 
peat optic nerve sheath decompression was 
difficult. We cannot determine which eyes may 
be subject to late failure, but we try to limit 
orbital inflammation by minimizing surgical 
manipulation and operating time and avoiding 
the use of even bipolar cautery in the intraconal 
space. 

Despite the technical difficulties encountered 
in repeat optic nerve sheath decompression, it 
is a safe and effective method for treating pa- 
tients with pseudotumor cerebri with recurrent 
obscurations and visual field loss at initial ex- 
amination after a failed primary optic nerve 
sheath decompression. 

Optic nerve sheath decompression is a safe 
and effective surgical procedure for patients 
with papilledema and visual loss. We advocate 
early surgical intervention before marked attri- 
tion of axons develops. In patients with failed 
primary optic nerve sheath decompression, sec- 
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TABLE 3 
RESULTS OF OPTIC NERVE SHEATH DECOMPRESSION IN PATIENTS WITH PSEUDOMOTOR CEREBRI AND CHRONIC 
ATROPHIC PAPILLEDEMA 





CASE NO., 





VISUAL ACUITY VISUAL FIELD 
AGE, (YRS). — FOLLOW-UP PRIMARY 
GENDER EYE PREOPERATIVE POSTOPERATIVE PREOPERATIVE POSTOPERATIVE (MOS) SYMPTOMS COMMENT 
1,16,F R.E. 20/60 20/40 < 5 degrees 5-10 degrees 8 Loss of Failed corticosteroids 
vision and acetazolamide 
1,16,F L.E. 20/60 20/40 < § degrees 5-10 degrees 8 — Osteothoracic 
dystrophy 
2,6,M R.E. Hand 20/25 — — 4 Loss of Osteothoracic 
motion vision dystrophy 
2,6,M L.E Hand 20/25 — — 4 — Osteothoracic 
motion dystrophy 
3,26, M R.E. Hand Hand — — Lost Loss of Optociliary shunts, 
motion motion vision optic atrophy 
3,26,M L.E. Hand Hand — — Lost — Visual loss on 
motion motion acetazolamide; 
noncompliant 
4,35, F R.E. Hand Hand — — 9 Loss of Corticosteroid toxic 
motion motion vision 
4 35,F LE. 20/200 20/200 — — 9 -l Lumboperitoneal 
shunt twice 
5,53, M L.E. 20/20 20/20 Constriction No improvement 6 Headache Visual loss on 
< 10-20 degrees acetazolamide 
6,35,F R.E. 20/800 20/800 Constriction No improvement 9 — Ventriculoperitoneal 
< 10-20 degrees shunt failed twice 
6,35,F L.E. 20/800 20/200 Constriction improved 9 — — 
< 10-20 degrees 
7,42,F L.E. 20/20 20/20 Constriction Full 46 Headache Acetazolamide 
20-30 degrees intolerant 
8,7,F R.E. 20/40 20/30 Constriction Full 36 Loss of Plagiocephaly 
20-30 degrees vision 
8,7,F L.E. Hand Hand Constriction No improvement 36 — — 
motion motion 20-30 degrees 
9,22,F R.E. 20/25 20/20 Constriction No improvement 14 Headache Posttraumatic 
10-20 degrees 
10, 55,F R.E. Hand Hand Constriction No improvement 22 Loss Optocillary shunts 
motion motion 10-20 degrees vision regressed L.E. 
after surgery 
10,55,F LE Hand Hand Constriction No improvement 22 — — 
motion motion 10-20 degrees 
11,26, F LE. Hand Counting — Constriction No improvement 6 Loss of — 
motion fingers 10-20 degrees vision 
11,26, F R.E. 20/400 20/400 Constriction No improvement 6 — — 
10-20 degrees 
12,33,F L.E. 20/200 20/100 Constriction No improvement 27 Obscurations Lumboperitoneal 
10-20 degrees shunt failed three 
times 
13,6,M RE 20/LP Counting — — 3 — — 
fingers 
13,6,M L.E. 20/30 20/30 Constriction No improvement 3 Loss of Lumboperitoneal 
30 degrees vision shunt failed twice 
14,29,F L.E. 20/50 20/50 Constriction improvement 23 — Ventriculoperitoneal 
30-40 degrees shunt failed twice 
15,39.F L.E. 20/40 20/40 Constriction No improvement 22 Loss of Noncompliant 
20-30 degrees vision 
15,39,F R.E. 20/30 20/30 Constriction No improvement 22 — — 
20-30 degrees 


(Continued on pg. 185) 
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CASE NO., VISUAL ACUITY VISUAL FIELD 
AGE, (YRS), —————— FOLLOW-UP PRIMARY 
GENDER EYE PREOPERATIVE POSTOPERATIVE PREOPERATIVE POSTOPERATIVE (mos) SYMPTOMS COMMENT 
16,33,F L.E. 20/40 20/30 Constriction No improvement 4 — — 
10-20 degrees 
16,33,F R.E. Counting Counting — — 3 Asymptomatic Dense aniso- 
fingers fingers metropic am- 
blyopia 
17,69,M L.E. 20/40 20/30 Constriction No improvement 17 — — 
10-20 degrees 
17,69, M R.E. 20/40 20/30 Constriction No improvement 17 — Decreased 
30-40 degrees optociliary shunts 
after surgery 
18,57,F R.E. Counting Counting Constriction No improvement 8 Loss of — 
fingers fingers 10-20 degrees vision 
18,57,F L.E. 20/40 20/25 Constriction Improvement 21 = oo 
30-40 degrees 
18, 57, F R.E. Counting 20/400 Constriction No improvement 13 — Reoperate for 
fingers 10-20 degrees visual field 
deterioration 





ondary or even tertiary optic nerve sheath de- 
compression effectively obviates obscurations 
and restores visual function. We believe that 
repeat optic nerve sheath decompression is an 
excellent alternative to neurosurgical shunting 
procedures. 
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The Effect of Topical Administration of Indomethacin 


on Symptoms in Corneal Scars and Edema 


Joseph Frucht-Pery, M.D., Samuel Levinger, M.D., and Hanan Zauberman, M.D. 


We conducted a masked randomized study 
of 50 patients to evaluate the effect of admin- 
istration of topical indomethacin 1% suspen- 
sion on symptoms in corneal scars, edema, 
infiltrates, and erosions. Patients with symp- 
toms (photophobia, pain, itching, burning 
sensation, foreign-body sensation, and tear- 
ing) were treated with topically administered 
indomethacin 1% or placebo and monitored 
for eight weeks. The severity of the com- 
plaints was rated and the scores were evaluat- 
ed (Wilcoxon rank-sum test). Of the 25 pa- 
tients treated with indomethacin, 21 (84%) 
had improvement in symptoms and the severi- 
ty of each of the symptoms was significantly 
decreased. Of the 25 patients treated with 
placebo, one (4%) had improvement in symp- 
toms without statistical change of the severity 
of the symptoms. However, when the placebo- 
treated patients received indomethacin drops, 
the symptoms were significantly decreased (P 
< .002). This study suggests that topical ad- 
ministration of indomethacin 1% may reduce 
ocular symptoms in patients with corneal 
scars, edema, or erosions. 


T us prostaGLANpINs are important mediators 
in the inflammatory process. Indomethacin, a 
noncorticosteroidal anti-inflammatory drug, 
inhibits the synthesis of prostaglandins during 
inflammation. Experimental studies have 
shown that topical administration of indometh- 
acin 1% suspension into the conjunctival sac 
reduced the amount of prostaglandin in both 
normal and inflamed corneas.’ Systemic admin- 
istration of indomethacin has also been shown 
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to have an analgesic effect that is independent 
of its anti-inflammatory activity.” 

Patients with corneal scars, corneal edema, or 
chronic epithelial erosions as a result of previ- 
ous inflammatory disease may complain of ocu- 
lar discomfort or pain without obvious clinical 
signs of inflammation. Often these symptoms 
are not appreciably ameliorated after repeated 
treatment with low doses of topically adminis- 
tered corticosteroids, whereas topical adminis- 
tration of higher doses of corticosteroids may 
lead to complications. 

When a chronic subclinical inflammatory 
process in the cornea is associated with symp- 
toms, the use of a noncorticosteroidal anti- 
inflammatory analgesic may be justified. 

We therefore studied the effect of topical 
administration of indomethacin 1% suspension 
on subjective symptoms in patients with corne- 
al scars, edema, or epithelial defects of various 
causes. 


Material and Methods 


A randomized double-masked controlled 
study of the effect of topical administration of 
indomethacin 1% or placebo on subjective 
symptoms in patients with corneal scars, ede- 
ma, infiltrates, or epithelial erosions was per- 
formed in the Department of Ophthalmology, 
Hadassah University Hospital, Jerusalem. Fifty 
consecutive 18- to 80-year-old patients (30 
women and 20 men) who had corneal scars, 
edema, infiltrates, or epithelial erosions of vari- 
ous causes and subjective complaints of at least 
six months’ duration were enrolled in our 
study. Twenty-four of the patients had corneal 
scars, 18 had corneal edema (stromal or bullous 
keratopathy), five had epithelial erosions, and 
three had subepithelial infiltrates (Table 1). 
Each patient had one or more of the following 
symptoms: photophobia, pain, itching, burning 
sensation, foreign-body sensation, and tearing. 
During the preceding six months, these patients 
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TABLE 1 
CLINICAL SIGNS OF CORNEAL DISORDERS IN THE 
STUDY POPULATION (N = 50) 





CLINICAL NO. OF 


SIGNS PATIENTS CORNEAL DISORDERS 


Corneal scars 24 Perforating trauma, radial 
keratotomy, corneal ulcer, 
alkali burn, herpes keratitis, 
Stevens-Johnson syndrome, 
excision of pterygium, contact 
lenses, trachoma, 
keratoconus, corneal graft 

Bullous keratopathy (aphakic, 
pseudophakic), corneal grafts, 
Fuchs' dystrophy 

Facial palsy, dry eyes, contact 
lenses 

Postadenovirus, 
keratoconjunctivitis 


Corneal edema 18 


Epithelial erosions 5 


Corneali infiltrates 3 





had periodically received low doses of topically 
administered dexamethasone phosphate 0.196 
(one to three drops daily), which reduced but 
did not relieve the discomfort in some of the 
patients. All the corticosteroids or the noncorti- 
costeroidal anti-inflammatory drugs were with- 
drawn four weeks before the study. 

Each patient underwent a complete ophthal- 
mic examination including visual acuity, intra- 
ocular pressure by use of applanation tonome- 
try, biomicroscopic examination of the anterior 
segment with a slit lamp, and direct and indi- 
rect ophthalmoscopy of the posterior segment. 
Schirmer test was performed in all the eyes. 
Corneal photography was performed before 
and after the study. 

The severity of the subjective ophthalmic 
symptoms was evaluated as follows: all the 
studied symptoms (photophobia, pain. itching, 
burning, foreign-body sensation, and tearing) 
were presented to each patient who had to 
select those that fit his or her complaints. 
Thereafter, each patient had to rate the severity 
of the symptoms according to a scale of 0 to 3 
(0, no symptoms; 1, mild; 2, moderate; 3, se- 
vere). In every patient, each symptom was rated 
separately; additionally, the total score (the 
average score of all the symptoms of patients at 
initial examination) was calculated. 

Patients were treated with topically adminis- 
tered indomethacin 1% in aqueous suspension 
and placebo, which consisted of vehicle alone 
(Merck, Sharp and Dohme Company, Rahway, 
New Jersey). Twenty-five patients were treated 
with indomethacin 1% drops and the other 25 
patients received placebo. Each patient re- 


ceived the medication according to a running 
number of the drug whose code was known 
only to the company. The patients were in- 
structed to shake the bottle before use and to 
apply one drop of the medication three times 
daily for eight weeks. Patients were examined 
and the subjective symptoms were rated as 
described at one, three, five, and eight weeks. 

On conclusion of the study, the codes were 
disclosed and patients who had received place- 
bo drops were switched to topically adminis- 
tered indomethacin 1%. Of these 25 patients, 
only 18 were available for additional treatment 
with indomethacin drops. The symptoms were 
rated and the drug was administered three 
times daily as described. Follow-up was per- 
formed at one and two weeks. 

Wilcoxon rank-sum test? was used for statisti- 
cal evaluation of the therapeutic effect of ad- 
ministration of indomethacin suspension 1% or 
placebo. Scores of the first and the last exami- 
nations were used for the statistical analysis. 


Results 


Indomethacin-treated patients—Twenty-one 
of the 25 (84%) indomethacin-treated patients 
had improvement in symptoms. Nine patients 
(36%) were relieved of all symptoms. Twelve 
patients (48%) had relief of some symptoms 
and decrease of others but still remained symp- 
tomatic. Comparison of scores of symptoms 
before and after indomethacin administration 
showed a statistically significant decrease of the 
rating of each symptom and of the total score (P 
< .0004; Table 2). The symptoms remained 
unchanged in four patients who had corneal 
scars (two patients), corneal edema (one pa- 
tient), and presumably adenovirus-induced 
subepithelial infiltrates (one patient). 

One patient had swelling of the eyelid after 
four weeks. Administration of the drug was 
discontinued and the scores of the previous 
examination were used for statistical evalua- 
tion. 


Placebo-treated patients—Statistical evalua- 
tion of the rating of each symptom or the total 
scores in patients before and after administra- 
tion of placebo disclosed no significant changes 
(Table 3). Of these 25 placebo-treated patients, 
only one had relief of all symptoms and two 
had decrease of the symptoms, but remained 
symptomatic. However, when at the conclusion 
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TABLE 2 
RATING OF SYMPTOMS IN INDOMETHACIN-TREATED 
GROUP BEFORE AND AFTER ADMINISTRATION OF 
INDOMETHACIN 


SCORE 


BEFORE AFTER 
NO. OF TREATMENT TREATMENT P 
SYMPTOM PATIENTS (MEAN x S.D.) (MEAN + S.D.) VALUE 


Photophobia 24 258+ .59 §4+ 83 <.0001 


Tearing 18 227+ 49 17+ .51 <.0003 
itching 8 2.25 + 1.04 25+ 46 <.0180 
Burning 14 2.50 + .76 64+ 84 <.0022 
Pain 12 2.50 + 67 58+ 90 <.0037 


Foreign body 9 222+ 83 332+ .50 <.0117 
Total score 25 2.50+ 50 52+ .66 <.00004 


of the study 18 patients of these 25 received 
indomethacin for two weeks (seven patients 
failed to appear for the final part of the study), 
the rating of the symptoms showed a significant 
decrease as compared to the pretreatment 
scores (Table 4). Of these 18 patients, two had 
swelling of the eyelids at the first week of the 
administration of the drug. In these two pa- 
tients administration of indomethacin was dis- 
continued and the scores were not included in 
the statistical evaluation. Of the 16 remaining 
patients, 12 (75%) had partial or complete 
relief of symptoms. Eight patients (50%) re- 
mained asymptomatic and four (25%) had alle- 
viation of some of the symptoms but still re- 
mained symptomatic. Four patients whose 
symptoms did not change had corneal edema 
(one patient), corneal scars (two patients), and 


TABLE 4 
RATING OF SYMPTOMS IN PLACEBO-TREATED GROUP 
AFTER ADMINISTRATION OF INDOMETHACIN AFTER 





THE STUDY 
SCORE 
BEFORE AFTER 
NO. OF TREATMENT TREATMENT P 
SYMPTOM PATIENTS (MEAN ż SD) (MEAN - SD) VALUE 
Photophobia 14 2.07 + 1.14. 6421.08 «025 
Tearing 12 2.08 + 90  .50 +1.00 <.005 
Itching 6 2.83 + .41 67+ 82 <.027 
Burning 8 2.50 + .76 .88 + 1.13 <.018 
Pain 7 286+ 38  .57 +113 <.028 


Foreign body 9 2.78 € .44 1.33: 1.44 <.028 
Total score 16 2.40 + - .64 Ji + 99  «.002 
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TABLE 3 
RATING OF SYMPTOMS IN PLACEBO-TREATED GROUP 
BEFORE AND AFTER ADMINISTRATION OF PLACEBO 


SCORE 


BEFORE AFTER 
NO.OF TREATMENT TREATMENT p 
SYMPTOM PATIENTS (MEAN * 35.D) (MEAN * S.D) VALUE 


Photophobia 22 264+ 66 2.18 * 1.00  NS* 


Tearing 17 2.29 * 85 2.122 .99 NS 
itching 7 2.29 + 1.131 2.71+ .49 NS 
Burning 11 254+ 69 254+ 49 NS 
Pain 9 2.33 + 1.00 267+ 50 NS 


Foreign body 13 285+ 38 254+ 54 NS 
Total score 25 2.51 + 55 237+ .76 NS 


*NS indicates nonsignificant. 


presumably adenovirus-induced subepithelial 
infiltrates (one patient). 

Of the total 41 patients who received indo- 
methacin for at least two weeks, pain was de- 
creased in 100% of the cases, and the other 
symptoms were reduced in 81% to 88% of the 
patients (Table 5). 

Biomicroscopic examinations of the corneas 
showed no structurally visible changes, except 
in one patient (treated with indomethacin) who 
presumably had adenovirus-induced stromal 
infiltrate that cleared during the period of the 
study. 


Discussion 


The major problem in our study is the bias in 
the evaluation of subjective symptoms such as 
types of pain, which are beyond absolute analy- 
sis. Numerals can be used to describe the sever- 


TABLE 5 
IMPROVEMENT IN SYMPTOMS AFTER TWO WEEKS OF 
ADMINISTRATION OF INDOMETHACIN IN 41 PATIENTS 


NO. OF IMPROVEMENT 
SYMPTOM PATIENTS IN SYMPTOM (95) 
Photophobia 38 87 
Itching 13 85 
Pain 15 100 
Burning 22 82 
Tearing 30 86.6 


Foreign body 16 81 
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ity of feelings,’ but validity can only be relative 
and examined by empiric comparison.’ For an 
ideal study, patients should have a chronic pain 
of constant severity which is expected to last at 
least during the study period. Our patients had 
long-standing symptoms including pain, burn- 
ing, and foreign-body sensation and those who 
received placebo treatment remained sympto- 
matic during the period of the administration of 
the drug. Although the examined eyes did not 
have visibly active inflammation, many patients 
scored maximal rates for the suggested symp- 
toms. Perhaps pain and discomfort became the 
major focus for their interests, which led to 
subjectively high scoring. Furthermore, those 
who received placebo remained symptomatic 
and had persistently unchanged high scores 
throughout the study, whereas those who were 
treated with indomethacin had dramatic de- 
crease of the scores. 

It is difficult for a patient to differentiate and 
rate types of pain or discomfort. We therefore 
used the simplest method of scoring with only 
four grades for each symptom. In order to avoid 
the bias of the subjective perception of symp- 
toms, we used a randomized double-masked 
technique. We used Wilcoxon rank-sum test for 
statistical analysis. 

In this study, administration of indomethacin 
relieved most of the subjective symptoms in the 
treated eyes (21 of the 25 eyes) without clinical- 
ly observed changes in the cornea or conjuncti- 
va (except in one case). In contrast, no such 
effect was observed in eyes treated with place- 
bo. However, when the placebo-treated pa- 
tients were switched to indomethacin treat- 
ment after the code became known, the 
symptoms were relieved in 12 of the 16 (75%) 
cases. Presumably, prostaglandin release di- 
rectly or indirectly induced some of the symp- 
toms. Interestingly, many of our patients were 
previously treated with low doses of corticoste- 
roids (two to three drops daily), but the im- 
provement in symptoms did not justify long- 
term use of these drugs. Unfortunately, we did 
not rate the severity of symptomatic complaints 
before or during the use of the corticosteroids 
because our patients were not under study 
protocol at that time. Furthermore, many of the 
patients stopped use of the corticosteroids sev- 
eral months before this study began. Because 
all the placebo-treated patients remained 
symptomatically unchanged during the study, 
we believe that the use of the corticosteroids 
did not interfere with our study. Corticoste- 
roids block both the cyclo-oxygenase and the 


lipo-oxygenase pathways, whereas indometha- 
cin affects only the cyclo-oxygenase pathway. 
Although we cannot compare corticosteroid 
and indomethacin treatments in this studv, it is 
possible that administration of corticosteroids 
at low concentrations is less effective than topi- 
cal administration of indomethacin in reducing 
the symptoms reported by our patients. One 
could expect greater effect if a higher dose of 
corticosteroids would be used because gluco- 
corticoids express anti-inflammatory activity 
by means of a complex series of cellular re- 
sponses among which are the inhibition of 
lysosomal release" and the decreased release 
of arachidonic acid from the phospholipids." 

Administration of indomethacin reduced 
most of the symptoms reported at initial exami- 
nation. Pain was the only symptom that was 
relieved in all of the treated patients. Ferreira, 
Moncada, and Vane” reported that prostag- 
landins increase the sensitivity of pain recep- 
tors to other painful stimuli, but do not reduce 
the pain by themselves. Conversely, Juan" 
found that different mediators including E-type 
prostaglandins may stimulate peripheral nerves 
to induce pain. Prostaglandins differ from all 
other chemical mediators in that they induce a 
state of hyperalgesia by increasing the sensitiv- 
ity of pain receptors to other painful or algesic 
stimuli. 

Prostaglandins can increase the amount of 
cyclic adenosine monophosphate and ionic cal- 
cium at the nociceptor membrane and decrease 
the activation threshold. The result is increased 
central nervous system pain perception.” Drugs 
that block prostaglandin synthesis reduce pain 
because they revert a decreased pain threshold 
to a clinically normal pain threshold. Although 
these drugs are also anti-inflammatory, the an- 
algesic effect is not necessarily related to the 
inflammatory response." It is possible that ad- 
ministration of topical indomethacin in the cor- 
nea decreases pain by reducing the concentra- 
tions of prostaglandins that may increase the 
threshold of the pain and also by reducing the 
inflammatory response in the tissue. 

The relief of symptoms such as tearing or 
photophobia may reflect the decreased pain 
sensation or reduced inflammation in the cor- 
nea. Although the lubricating effect of adminis- 
tration of eyedrops can contribute to the relief 
of the symptoms, it is most unlikely in our 
study because administration of eyedrops did 
not relieve the symptoms in the placebo group. 
Furthermore, patients whose symptoms had 
responded to placebo eyedrops did not have dry 
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eyes. Three patients presumably had adenovi- 
rus-induced stromal infiltrates. In one case, 
these infiltrates had cleared during the use of 
the indomethacin and did not return when the 
therapy was discontinued. We cannot relate 
this effect to the use of indomethacin. Because 
these infiltrates did not return after the treat- 
ment was discontinued may suggest that they 
would have cleared anyway as is often the case. 

Eight patients (four patients from the indo- 
methacin-treated group and four from the pla- 
cebo-treated group who received indomethacin 
at the completion of the study) were unaffected 
by the administration of indomethacin. Inter- 
estingly, three of these eight patients had clini- 
cal evidence of a viral infection, two had subep- 
ithelial infiltrates after epidemic keratocon- 
junctivitis, and one had a history of stromal 
herpetic keratitis. We do not know the reason 
for the lack of response to indomethacin in 
these patients. Perhaps these eyes had a greater 
degree of inflammation than did the others or 
alternatively, an immune response took over 
and corticosteroids were required. 

Three patients had swelling of the eyelids, 
which was compatible with allergic reaction 
and for this reason the administration of the 
drug was discontinued. In some patients, ad- 
ministration of topical indomethacin some- 
times led to burning sensation for several min- 
utes. This is not surprising because 8096 of the 
normal patients who took part in a comfort 
study and received indomethacin suspension 
for four days had short periods of burning or 
stinging sensation.” 

Administration of topical indomethacin ap- 
pears to reduce ocular pain and discomfort in 
many patients with chronic corneal scars, ede- 
ma, or epithelial erosions of various causes and 
can be tried for symptomatic relief. 
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Fitting of Aspheric High Gas-Permeable Rigid Contact 


Lenses to Scarred Corneas 





J. H. C. Kok, M.D,, F. Smulders, M.D., and C. van Mil, O.D. 


Scarring of the cornea often results in an 
irregular corneal surface, which causes scat- 
tering in light perception. Therefore, the im- 
paired visual acuity cannot be adequately cor- 
rected by spectacles in most cases. In this 
study, high oxygen-transmissible aspheric 
rigid lenses were fitted, with computer assist- 
ance, in 26 scarred eyes of 23 consecutive 
patients. In 15 of 26 eyes (57.7%), a successful 
fitting with good vision, no complications, 
and a sufficiently long wearing time was ac- 
complished. The main lens-related complica- 
tions included fluorescein-staining epithelial 
defects in five of 26 eyes (19.2%) and epithelial 
edema in two of 26 eyes (7.7%). Computer- 
aided fitting was of limited value because 
keratometer readings were not measurable in 
50% of the cases. The results of this study 
indicate that the application of high oxygen- 
transmissible aspheric rigid contact lenses 
may obviate corneal surgery. 


O CARRING OF THE CORNEA is often induced by 
trauma and keratitis. Fitting rigid contact lens- 
es on scarred corneas has always been consid- 
ered hazardous because of the irregularity of 
the corneal surface and fragility of the corneal 
epithelium. In addition, patients with scarred 
corneas are generally reluctant to wear a con- 
tact lens because of chronic suffering from eye 
disease. 

Scarring of the cornea most often concerns 
one eye. Because the success of fitting a single 
healthy eye is already limited, fitting one that is 
diseased is extremely difficult. Conversely, the 
scarring of the cornea may be responsible for 
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gross changes in refraction, which may cause a 
disturbing imbalance in vision between both 
eyes or loss of peripheral vision. In the past, 
scleral lenses and rigid polymethylmeth- 
acrylate corneal lenses have been fitted to 
scarred corneas. These lenses often give a good 
visual correction. However, at the side of the 
scar the bearing zone of the lenses is often 
prominent because of the irregular surface of 
the cornea. This results in strong mechanical 
forces and obstruction of the tear flow, which 
may result in hypoxia. Moreover, epithelial 
edema increases the fragility of the cornea, 
which causes discomfort. For this reason, the 
wearing of such lenses is limited.'? 

To avoid these side effects, soft lenses or high 
gas-permeable rigid lenses could be fitted. Soft 
lenses are more comfortable, but in cases of 
irregular corneal surfaces, they are insufficient 
in their visual correction. Thus, rigid gas-per- 
meable lenses are preferred for fitting to 
scarred eyes. 

The most commonly fitted rigid lenses have 
been those with a spheric design. Since the 
early 1980s, however, aspheric (sphero- 
elliptical) lenses have been introduced? The 
shape of such a lens is defined by the base curve 
radius and the eccentricity value, which deter- 
mines the amount of progressive flattening of 
the lens toward the periphery. The main advan- 
tage of the aspheric design is that excessive 
bearing at the side of the scar may be avoided by 
individual selection of base curve radius and 
flattening of the lens. 

The primary aim in fitting contact lenses is to 
let the back surface of the lens run as parallel as 
possible with the cornea. The aspheric lens can 
be selected on the basis of the central and 
peripheral corneal curvature.*” With the acqui- 
sition of the ideal materials for rigid lenses, the 
physiologic response to lens wear will be such 
that the patient will feel as if there were no lens 
on the eye.’ 

The purpose of this study was to determine 
whether aspheric high gas-permeable rigid 
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contact lenses could be fitted successfully to 
scarred corneas. In addition, the usefulness of a 
computer-aided fitting system was assessed. 





Material and Methods 





Aspheric high gas-permeable rigid lenses 
were fitted in 26 eyes of 23 consecutive patients 
(11 men and 12 women). The mean age of the 
patients was 50.5 years (standard deviation, 14 
years; range, 32 to 77 years). The mean follow- 
up time was 1.8 years (standard deviation, one 
year; range, six months to four years). 

The 26 corneal scars were caused by keratitis 
of different origins (phlyctenular keratitis, N — 
6; herpes simplex keratitis, N = 3; herpes zoster 
keratitis, N = 1; measles keratitis, N = |; and 
mycotic keratitis, N = 1; total, N = 12 [46.2%)); 
perforating trauma, N = 8 (30.8%); caustic 
trauma, N = 1 (3.8%); and corneal dystrophy, 
N = 5 (19.2%). The mean central astigmatism 
was 2.56 diopters (standard deviation, 2.0 diop- 
ters; range, 0 to 7.5 diopters). In one patient, it 
was impossible to take central keratometer 
readings. In 12 patients, we were able to take 
six keratometer readings. The mean corneal 
eccentricity was 0.66 (standard deviation, 0.3; 
range, 0.2 to 1.4). 

Persecon CE (N = 14) and Quantum 92 (N = 
12) aspheric (sphero-elliptical) lenses with high 
oxygen transmissibility were used. The Per- 
secon CE lens is manufactured with an eccen- 
tricity of 0.45 and the Quantum lens has a 
variable eccentricity with a range of 0.6 to 0.9 
(Table). 

Fitting was performed using two central and 
four peripheral keratometry readings (horizon- 
tal and vertical meridian 30 degrees apart from 
the visual axis). These values were then used as 


TABLE 
TECHNICAL DATA OF QUANTUM AND 
PERSECON CE LENSES 





QUANTUM PERSECON CE 

Material Fluoro-silicon — Silicon acrylate 
copolymer copolymer 
(Siflufocon A)  (Pacifocon C) 

Dk according to Fatt 92 56 

(cm? mlo,/sec mi mm Hg) 
Refractive index 1.43 1.47 
Eccentricity 0.6-0.9 0.45 
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final lens base curve radius 


base curve 
73 74 75 76 77 78 79 80 81 82 83 
Fig. 1 (Kok, Smulders, and van Mil). Relation be- 
tween the lens base curve predicted by a computer 
program and the base curve of the actual contact lens 
worn by the patient. 


input for a minicomputer (Microlens, Arnhem, 
The Netherlands) that calculated the base curve 
radius and flattening of the lens according to a 
mathematical formula (Fig. 1). With these 
data, the base curve radius of each contact lens 
was determined in combination with an eccen- 
tricity value that matched the eccentricity value 
of the cornea as closely as possible. Trial-and- 
error fitting was performed when the irregulari- 
ty of the corneal surface was such that accurate 
keratometry readings could not be taken. 

Fitting of the lenses was evaluated by exam- 
ining the fluorescence pattern under the lens. 
The lens must exhibit a zero pressure gradient 
on the cornea, thereby eliminating excessive 
bearing areas. This is expressed in the fluores- 
cence pattern as an even distribution of the dye, 
without dark (high-pressure) zones. 

The score for a successful fitting was deter- 
mined by good visual acuity, lack of corneal 
complications, and a good wearing time of at 
least eight hours. The computer-aided fitting 
procedure was considered to be successful 
when the computer-selected base curve radius 
of the lens was the same as the final base curve 
radius of the lens that was worn in practice. 
Statistical analysis was performed by use of a 
Mann-Whitney U-test. 


Results 





The visual acuity achieved with the contact 
lens at the end of the study was compared with 
that obtained with spectacles before the study 
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visual acuity 
with HGP lenses 


spectacie 
Corrected 
visual 
acuity 





20/ 20/ 20/ 20/ 20/ 20/ 20/ 20! 20/ 20/ 20/ 20/ 
1000 200 100 60 50 40 35 30 25 22 20 15 


Fig. 2 (Kok, Smulders, and van Mil). Visual acuity 
before and after wearing contact lenses on scarred 
corneas, HGP indicates high gas-permeable. 


(Fig. 2). Visual function with the contact lens 
improved in 15 of the 26 eyes (57.7%). In five 
eyes (19.2%), it remained the same. In six eyes 
(23.1%), a decrease in visual acuity was record- 
ed. In five of these six eyes, this was related to 
corneal complications. Suboptimal centration 
of the lens was the reason for poor visual acuity 
in one aphakic eye. A statistically significant 
improvement of the visual function was ob- 
served with a P value smaller than .01 (P = 
.0086). 

A change in refraction may follow after scar- 
ring of the cornea. Anisometropia of more than 
4 diopters existed in eight of 26 eyes (30.8%). 
The wearing of the lens successfully restored 
the binocular imbalance and peripheral visual 
field. 

Complications, recorded with the slit lamp, 
were assessed in a total of ten of the 26 eyes 
(38.596). These complications included fluores- 
cein-staining epithelial defects in five (19.296); 
epithelial edema in two (7.796); recurrent her- 
pes keratitis in two (7.7%); and progressive 
corneal clouding in one eye (3.896). None of 
these complications resulted in elimination of 
patients from the study. 

The wearing time may be considered as a 
measurement of lens tolerance. The mean wear- 
ing time was 8.5 hours, with a standard devia- 
tion of five hours and a range of zero to 15 
hours. Nine of the 26 eyes (34.696) had a wear- 
ing time of less than five hours. The lens toler- 
ance of one patient failed because of a difficulty 
in understanding the lens handling instructions 
because of a language barrier. All of these nine 
eyes were considered to be failures. 

Because keratometry readings are difficult to 


make in scarred corneas, the computer-aided 
fitting system could be used in only 12 of the 26 
eyes (46.2%). A statistically significant correla- 
tion between the calculated base curve radius of 
the lens and that of the final lens, which was 
worn during the study, was found. The relation 
coefficient was 0.784 (P value smaller than .01; 
P = .0027). In 15 of the 23 patients (57.7%), a 
successful fitting with good vision, no compli- 
cations, and sufficiently long wearing time was 
achieved. In this group, ten of the 15 patients 
(66.7%) were fitted by trial and error, and five 
(33.3%) were fitted by use of the computer. 
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In the past, correction of refraction in scarred 
corneas by fitting of scleral, polymethylmeth- 
acrylate, corneal, and low oxygen-permeable 
lenses has been limited by the resulting oxygen 
shortage under these lenses, which caused epi- 
thelial edema, epithelial defects, and limited 
comfort. 

Aspheric gas-permeable rigid lenses have 
been used successfully in kera:ioconus,'? in 
which the corneal surface is comparable to that 
of a scarred cornea. The success of application 
of these lenses for scarred corneas is somewhat 
lower in our study. This may be a result of lack 
of motivation because of the good visual acuity 
of the fellow eye or because of great fragility of 
the epithelium at the scar site. 

Computer assistance in fitting scarred corne- 
as is of limited value because reliable keratome- 
try readings could not be performed in 5096 of 
the cases. If keratometry readings are possible, 
however, then a simple computer program 
helps to select the correct lens in the majority of 
cases. Consequently, much time and effort dur- 
ing lens fitting will be saved. 

A limited number of epikeratophakia opera- 
tions have been performed after ocular trau- 
ma,” with the purpose of correcting monocular 
aphakia. The best-corrected postoperative visu- 
al acuity, however, was not as good as that 
before surgery. 

Scarred corneas can be surgically treated 
with perforating keratoplasty. In a recent study 
by Doren and associates," 41 patients under- 
went penetrating keratoplasty after ocular trau- 
ma. Many of the patients tried contact lenses 
before undergoing surgery and failed to attain 
good vision or comfort. This may have been 


ROO ERSTES MERECE es et E 





PaT E A P P A vcs HIA IEEE C 














194 AMERICAN JOURNAL OF OPHTHALMOLOGY 


August, 1991 


aae eee ve OTE I Toa ar eT TSO rT Laser LULA HAMA HN UAI IT HUN HH ARIES 


because of the design or material of the lenses 
used by these patients. 

Scarring of the cornea is frequently accompa- 
nied by vascularization of the cornea, which 
has a negative influence on corneal graft survi- 
val.” 

The promising results of our study indicate 
that the application of high oxygen-transmissi- 
ble aspheric rigid contact lenses may obviate 
corneal surgery in a substantial number of 
cases. 
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OPHTHALMIC MINIATURE 

Shafts of evening sunlight sloped through the garden window on to 
Teodor's superb white head. He was a lion of a fellow, believe me, wide 
browed and socratic, like a grand conductor close to genius all the time, 
with sculpted hands and flowing locks, and a stoop of intellectual profundi- 
ty. Nobody who looked so venerable could be shallow—not even when the 
learned eyes appeared a mite too small for their sockets, or slipped furtively 
to one side in the manner of a diner in a restaurant who catches sight of a 


better meal passing by. 


John LaCarre, The Secret Pilgrim 


New York, Alfred A. Knopf, 1990, p. 120 
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The Effect of Light Intensity and Dose of Dilute 
Pilocarpine Eyedrops on Pupillary Constriction 
in Healthy Subjects 





Peter D. Drummond, Ph.D. 


The aim of this study was to investigate 
variables that influence the degree of pupil- 
lary constriction to dilute pilocarpine eye- 
drops in healthy control subjects. The pupil- 
lary response to 50 pl of pilocarpine 0.062596 
in darkness, dim light, and bright light was 
measured photographical in 15 healthy 
adults. Constriction to pilocarpine was great- 
er in darkness and in dim light than in bright 
light, indicating that the pupillary-light re- 
flex masked the constrictive effect of pilocar- 
pine. In ten other subjects pupillary constric- 
tion to 50 pl of pilocarpine 0.04%, and to 50 
and 100 pl of pilocarpine 0.062596, was mea- 
sured on separate occasions. Pupillary con- 
striction increased in proportion to the vol- 
ume and concentration of pilocarpine. Data 
for pupillary constriction to 50 pl of pilocar- 
pine 0.0625% in dim light were determined in 
all 25 subjects. 


Å partive suPERSENSITIVITY refers to the in- 
crease in sensitivity of effector tissues, such as 
smooth muscles, after a prolonged decrease in 
neural activity.’ Supersensitivity to autonomic 
neurotransmitters is tested by measuring the 
tissue's response to a dose that usually induces 
only a small response. Assuming conditions of 
testing are held constant, the boundaries of 
clinically normal and supersensitive responses 
can be defined. 

In ocular disturbances such as the Holmes- 
Adie syndrome, cholinergic supersensitivity 
can be tested by observing the degree of pupil- 
lary constriction to dilute pilocarpine eye- 
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drops.*‘ This test may have some diagnostic 
value in distinguishing between preganglionic 
and postganglionic lesions of the oculomotor 
nerve, although this is controversial. For exam- 
ple, cholinergic supersensitivity is thought to 
develop in some patients with a chronic pre- 
ganglionic oculomotor nerve lesion as a result 
of transsynaptic degeneration of postganglion- 
ic fibers.” 

A basic problem for researchers and clini- 
cians in this area is that the clinically normal 
response to dilute pilocarpine eyedrops is diffi- 
cult to define, because different testing condi- 
tions and drug doses have been used in differ- 
ent studies. Cohen and Zakov’ reported that 
two eyedrops of 0.062596 pilocarpine consist- 
ently induced a miosis of the tonic pupil in 
Holmes-Adie syndrome, but induced only a 
small response averaging 0.5 mm in clinically 
normal pupils. Unfortunately, Cohen and 
Zakov did not specify the volume of each eye- 
drop, and did not describe lighting conditions 
at the time of pupillary measurement. These 
details are important because, in bright light, 
the pupillary-light reflex could override the 
constrictive effect of pilocarpine; furthermore, 
the pupillary response could vary in proportion 
to the volume of the eyedrop. Finally, Cohen 
and Zakov did not report how many healthy 
control subjects they tested, or the range of 
response in these subjects. 

The clinically normal pupillary response to 
dilute pilocarpine eyedrops was also investigat- 
ed by Ramsay In that study, two drops of 
0.0596 pilocarpine, each approximately 0.04 
ml, were placed in each eye. The degree of 
pupillary constriction after 30 minutes was 
measured after 30 seconds of darkness. The 
pupils constricted by an average of 0.54 mm, 
similar to the response to two drops of 0.062596 
pilocarpine reported by Cohen and Zakov.* 

If dilute solutions of pilocarpine do test for 
cholinergic supersensitivity, it is surprising 
that 0.05% and 0.062596 eyedrops induced that 
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same degree of pupillary constriction. Room 
lighting may have differed in the studies of 
Cohen and Zakov? and Ramsay.’ Alternatively, 
the volume of eyedrops could have differed in 
the two studies, thus canceling out differences 
in concentration. 

The purpose of this study was to investigate 
the effects of room lighting and differences in 
volume and concentration of dilute pilocarpine 
eyedrops on pupillary constriction in healthy 
subjects. The reliability of individual differenc- 
es in response (which may be considerable even 
in healthy subjects)* was also investigated. The 
response to administration of pilocarpine eye- 
drops was measured in one eye, and the degree 
of random fluctuation in pupil diameter over 
time was measured in the other eye. 





Subjects and Methods 





The subjects were ten men and 15 women 
aged between 20 and 50 years (mean age, 32 
years; standard deviation, +10 years). None of 
the subjects had a history of eye disease or of 
damage to cranial or autonomic nerves. 

Pilocarpine eyedrops were prepared by dilut- 
ing a standard 1% solution 15 times (0.062590 
concentration) or 24 times (0.0496 concentra- 
tion) with sterile 0.9% saline solution. 

The effect of light intensity on the pupillary 
response to 0.0625% pilocarpine eyedrops was 
studied in 15 subjects. Before and 30 minutes 
after the eyedrop was administered, both pupils 
were photographed simultaneously on infrared 
film by a camera and infrared flash in a photo- 
graphic chamber.’ The subject focused on a 
black dot attached to an illuminated screen that 
was 56 cm from the eyes. Two photographs 
were taken in darkness (0.04 lux, measured 
with a light meter at the position of the sub- 
ject’s eyes in the photographic chamber), dim 
light (2 lux), and moderately bright light (153.5 
lux). The six photographs were taken at 30- 
second intervals; the lights were presented in 
random order. A micropipette was then used to 
place 50 pl of 0.062596 pilocarpine into the 
conjunctival sac of one eye; the other eye served 
as a control. Pupils were photographed twice 
more at each light intensity 30 minutes later. 

The effect of volume and concentration of 
pilocarpine eyedrops on the pupillary response 
was studied in ten other subjects. Pupils were 
photographed twice in dim light (2 lux), using 


the apparatus and procedure previously de- 
scribed. On three occasions, each separated by 
at least 24 hours, 100 pl of pilocarpine 
0.062596, 50 pl of pilocarpine 0.062596, or 50 
pl of pilocarpine 0.0496 was placed into the 
conjunctival sac of one eye. The photographs 
were taken again 30 minutes later. 

Horizontal pupil diameter was measured 
from the film negative, magnified six times. 





Results 





Pupillary constriction to 0.0625% pilocar- 
pine eyedrops was greater in dim light and in 
darkness than in bright light. The stimulated 
pupil constricted significantly at all three light 
intensities in comparison with its diameter be- 
fore the eyedrop was instilled (Fig. 1). The 
control pupil did not change significantly from 
baseline value at any of the three light intensi- 
ties, but increases or decreases were recorded 
in individual cases. After correcting for this 
variation, constriction to pilocarpine was great- 
er in darkness and dim light than in bright light 
(paired t-test for pupil diameter in darkness 
compared with bright light, t[14] = 3.41, P = 
.004; for dim light, t[14] = 4.10, P = .001). The 
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Light Intensity 
Fig. 1 (Drummond). Change in pupillary diameter 
30 minutes after 50 pl of pilocarpine 0.062596 was 
instilled in one eye. Negative values indicate pupil- 
lary constriction. Bars represent the 95% confidence 
interval. Significant change from baseline value, **P 
< .01; ***P < .001. 
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Dose of Pilocarpine 
Fig. 2 (Drummond). Change in pupillary diameter 
30 minutes after different doses of pilocarpine were 
instilled in one eye. Negative values indicate pupil- 
lary constriction, and bars represent the 95% confi- 
dence interval. Significant change from baseline val- 
te PL0 "P. 01, ***P « 001. 


degree of constriction did not differ significant- 
ly between darkness and dim light. 

The degree of pupillary constriction in- 
creased with both the volume and concentra- 
tion of pilocarpine eyedrops (Fig. 2). After ad- 
justing for the variation in diameter of the 
control pupil, constriction to 100 pl of pilocar- 
pine 0.062596 was greater than constriction to 
50 pl (t[9] = 3.19, P = .01). Furthermore, 
constriction to 50 yl of pilocarpine 0.062596 
was greater than constriction to 50 pl of pilo- 
carpine 0.04% (t[9] = 2.71, P = .02). 

Subjects who showed the greatest response to 
100 pl of pilocarpine 0.062596 also showed the 
greatest response to smaller doses. The correla- 
tion between the response to 50 pl of pilocar- 
pine eyedrops and the response to 100 pl was 
extremely strong (Pearson's correlation coeffi- 
cient = .95, P « .001, n = 10). The correlation 
between responses to these doses with the re- 
sponse to 0.0496 pilocarpine was smaller but 
still significant (r = .73, P = .02 and r = 78, P = 
.007, respectively; n = 10). A response to 0.04% 
pilocarpine was detected in only six of ten 


TABLE 
PUPILLARY CONSTRICTION TO 50 uL OF PILOCARPINE 
0.0625?6 IN DIM LIGHT IN 25 HEALTHY ADULTS 





PUPIL DIAMETER (MM) FUE 
———— CONSTRIC- 
BEFORE AFTER TION 
EYEDROP EYEDROP (MM) 
Mean 5.69 4.99 (5.01)* 0.70 (0.72) 
Standard deviation 0.84 1.18 (1.24) 0.64 (0.61) 
Minimum 4.25 2.92 (2.84) —0.16 (0.09) 
Maximum 7.08 6.83 (7.08) 1.92 (1.99) 
9596 Confidence 
interval 
Minimum 5.34 4.50 (4.50) 0.44 (0.47) 
Maximum 6.04 5.48 (5.52) 0.96 (0.97) 





*Values in parentheses are corrected for variation in the 
control pupil. 


subjects, which could account for the smaller 
correlations. 

The response to 50 pl of pilocarpine 0.062596 
in dim light was measured in all 25 subjects 
(Table). Most subjects' pupils constricted less 
than 1 mm to this dose; however, pupils con- 
stricted more than 1 mm in eight (3296) of the 
25 cases (Fig. 3). Four pupils actually dilated 
after 0.062596 pilocarpine eyedrops. However, 
dilatation was probably not induced by admin- 
istration of pilocarpine, because the control 
pupil diameter was also increased after the 
administration of eyedrops in each case. When 
corrected for variation in diameter of the con- 
trol pupil, all 25 pupils showed a constrictive 
response to 50 pl of pilocarpine 0.062596 (Fig. 
3). 

Before the eyedrop was instilled, the pupils 
were larger in younger subjects than in older 
subjects (Pearson's correlation between age 
and pupil diameter in dim light = —.52, P = 
.008, n = 25). This relationship is well recog- 
nized,^* and is a result of a decrease in sympa- 
thetic tone in older subjects? In contrast, the 
magnitude of pupillary constriction to 50 yl of 
pilocarpine 0.062596 was unrelated to the sub- 
ject's age, sex, or diameter of the pupil before 
the eyedrop was instilled. 





Discussion 





The findings indicate that lighting conditions 
need to be standard when measuring pupillary 


constriction to dilute pilocarpine-eyedrops. In 
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Fig. 3 (Drummond). Histogram showing the range 
of pupillary constriction in 25 healthy subjects to 50 
wl of pilocarpine 0.062596 instilled in one eye. Black 
bars represent actual change from baseline value, 
and hatched bars represent change from baseline 
value after correcting for variation in diameter of the 
control pupil. 


bright light, constriction as a result of the 
pupillary-light reflex masks the effect of pilo- 
carpine administration, Thus, pupil diameter 
should be measured in dim light or in darkness, 
before and after the eyedrops are instilled. 
The volume and concentration of pilocarpine 
eyedrops used to test for cholinergic supersen- 
sitivity also need to be standardized. Increases 
in both of these variables increase pupillary 
constriction. These results are expected be- 
cause the effect of the administration of pilocar- 


pine eyedrops mimics the effect of administra- 


tion of acetylcholine and should, therefore, 
show a dose-response relationship within phys- 
iologic limits. The lower limit of this relation- 
ship was reached for four of ten (4096) subjects 
who showed no detectable response at 0.0496 
concentration. The upper limit of the dose-re- 
sponse curve appears to be exceeded by 20 pl of 
pilocarpine 0.596, because no additional re- 
sponse was induced by 50 pl at this concentra- 
tion.” 

In this study, pilocarpine was instilled in only 
one eye so that variation in diameter of the 


opposite pupil could also be measured. In the 
group as a whole, mean diameter of the control 
pupil did not change consistently over time. 
However, increases or decreases in pupil diam- 
eter were observed in individual cases, as a 
result of variation in accommodative effort and 
alertness. These general changes in pupil diam- 
eter probably added to the response of the 
stimulated pupil, and thus could be considered 
a source of error. Removing this component of 
the response increased the statistical signifi- 
cance of comparisons between responses to 
different doses of pilocarpine, and to the same 
dose at different light intensities. Clearly, this 
correction cannot be made if eyedrops are in- 
stilled in both eyes. If time permits, the re- 
sponse of each pupil should be studied sepa- 
rately. 

As in previous reports,^” the degree of pupil- 
lary constriction to dilute pilocarpine eyedrops 
varied considerably among subjects. The size of 
the response was a reliable individual charac- 
teristic, and was unrelated to the subject's age, 
sex, or diameter of the pupil before the eyedrop 
was instilled. Ramsay! reported similar 
findings. Jacobson? found that pupils, dilated 
initially by hydroxyamphetamine eyedrops, 
showed a large constrictive response to 0.1% 
pilocarpine eyedrops. On the basis of this find- 
ing, Jacobson speculated that the response to 
dilute pilocarpine eyedrops could be greater 
than average in patients with preganglionic 
oculomotor nerve palsies merely because the 
affected pupil is tonically dilated. This study's 
finding, that pupillary constriction to dilute 
pilocarpine eyedrops was greater in dim light 
than in bright light, supports Jacobson's hy- 
pothesis. However, the lack of a relationship 
between basal pupil diameter and the degree of 
constriction to dilute pilocarpine eyedrops in 
dim light indicates that differences in basal 
diameter do not account for variation in the size 
of the response among healthy subjects. Differ- 
ences among subjects in corneal permeability 
to pilocarpine eyedrops could contribute to 
variability in pupillary constriction; this was 
confirmed recently for diabetic patients under 
50 years of age." 
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OPHTHALMIC MINIATURES 
‘Do hold they horning, Jan!’ said Oak; and turning upon Poorgrass, ‘as for 
you, Joseph, who do your wicked deeds in such confoundedly holy ways, 


you are as drunk as you can stand.’ 


‘No, Shepherd Oak, no! Listen to reason, shepherd. All that’s the matter 
with me is the affliction called a multiplying eye, and that’s how it is I look 
double at you—I mean, you look double to me.’ 

‘A multiplying eye is a very bad thing,’ said Mark Clark. 

It always comes on when I have been in a public-house a little time,’ said 
Joseph Poorgrass meekly. ‘Yes; I see two of every sort, as if I were some holy 
man living in the times of King Noah and entering into the ark . . .' 

Thomas Hardy, Far from the Madding Crowd 
New York, Penguin Books, 1978, pp. 347 and 348 



































Concomitant Lymphangioma and Arteriovenous 
Malformation of the Orbit 





Gustavo E. Coll, M.D., Robert A. Goldberg, M.D., Howard Krauss, M.D., 
and Bronwyn J. Bateman, M.D. 


An 8-year-old girl had an orbital-adnexal 
lymphangioma and ipsilateral orbital and 
middle cranial fossa arteriovenous malforma- 
tions. High-resolution magnetic resonance 
image scanning, orbital ultrasonography, and 
digital subtraction angiography were used for 
diagnosis and preoperative assessment. Com- 
plications related to this vascular neoplasm 
included amblyopia, acute hemorrhage with 
proptosis, exposure keratitis, cosmetic defor- 
mity, and recurrent preseptal cellulitis. The 
girl was treated with both embolization and 
orbital surgery for recurrent hemorrhage and 
proptosis. We postulated that the coexistence 
of a lymphangioma and arteriovenous malfor- 
mation represents an unusual and extensive 
maldevelopment of vascular embryogenesis. 


Lymruancioma is an uncommon malformation 
that develops more frequently in the neck re- 
gion than it does in the orbit.’* It is a cystic 
unencapsulated lobulated mass consisting of 
one or more fibrous sacs containing straw- 
colored liquid; histologic features include thin- 
walled endothelial channels with loose junc- 
tions and varying stromal components. Clini- 
cally, these tumors may bleed spontaneously 
with a rapid increase in proptosis. The size may 
fluctuate with concomitant upper respiratory 
infections. These lesions are insensitive to irra- 
diation and difficult to treat because the unen- 
capsulated tumor interdigitates with normal 
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orbital tissue. Ocular complications are com- 
mon in patients with orbital lymphangioma 
and include marked astigmatism, hyperopia 
secondary to tumor pressure on the posterior 
aspect of the globe, strabismus, cosmetic defor- 
mity, and compressive optic neuropathy; all 
predispose to amblyopia. Surgical debulking is 
indicated if vision is reduced progressively or 
the lesion is unsightly. Recently, carbon diox- 
ide laser treatment has been used successfully 
to debulk the lesion? 

The association of lymphangiomas and other 
vascular lesions is not uncommon even in the 
absence of a fully expressed phacomatosis, 
such as the Wyburn-Mason syndrome. Howev- 
er, the association of an orbital lymphangioma 
and a congenital orbital arteriovenous malfor- 
mation is uncommon. We studied a case of 
angiographically documented congenital orbit- 
al and middle cranial fossa arteriovenous mal- 
formations, and an ipsilateral orbital-adnexal 
lymphangioma. 





Case Report 


NENNEN tt PEE EE E aara 


An 8-year-old girl had been observed at birth 
to have a nontender mass involving the right 
upper and lower eyelids and cheek area; the 
overlying skin area was discolored. The mass 
increased slowly in size as the infant 
developed. When the patient was 1% years of 
age, vision in her right eye was observed to be 
poor. A contact lens for this eye was fitted; 
glasses were prescribed for protection. 

At 2% years of age, the child had appreciably 
reduced vision in the right eye. A subcutane- 
ous, nonpulsatile, compressible mass involving 
the right upper and lower eyelids with blepha- 
roptosis, and proptosis with lateral displace- 
ment of the globe were observed. The right 
optic nerve was hyperemic. The results of the 
remainder of the ocular examination were unre- 
markable. No ocular pulsations or oral lesions 
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Fig. 1 (Coll and associates). Top, anterior view; 
bottom, lateral view of hemorrhage within an orbital 
lymphangioma, causing proptosis and inferolateral 
displacement of the right eye. 


were observed. Orbital-adnexal lymphangioma 
was diagnosed. Treatment of amblyopia was 
attempted unsuccessfully by patching the left 
eye. 

At 4 years of age, the girl's visual acuity was 
light perception in the right eye and 20/30 in 
the left eye (illiterate E). Results of pupillary 
examination were unremarkable and were 
without an afferent defect. Extraocular muscle 
movements were full. On external examination, 
the entire right upper and lower eyelids were 
involved with a soft subcutaneous nontender 
mass and blue discoloration of the overlying 
skin. The right eye had 4 mm of proptosis, as 
determined by use of Hertel exophthalmom- 
etry. The right upper eyelid had 5 mm of bleph- 
aroptosis and could only be opened manually. 
Eyelashes from the medial aspect of the right 
upper eyelid were not observed. The tumor 
mass also involved the right bulbar conjunctiva 
and eyelid margin. 

At 4'^ years of age, the patient had a marked 
increase in proptosis of the right eye. Visual 
acuity and results of pupillary testing were 
unchanged. The right eye had 13 mm of propto- 





Fig. 2 (Coll and associates). A-scan of the right 
orbit showing areas of low internal reflectivity with 
spontaneous spike motions. 


sis with inferolateral displacement as deter- 
mined by Hertel exophthalmometry (Fig. 1). 
Ultrasonography of the right orbit disclosed a 





Fig. 3(Coll and associates). B-scan of the right orbit 
showing a septated, unencapsulated and round tu- 
mor located nasally with areas of hemorrhage. 
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Fig. 4 (Coll and associates). Left, Axial view. Right, 
Coronal view. Magnetic resonance image of the orbit 
showing a tumor mass involving the right eyelids and 
right medial orbit and displacing the eye temporally 
and anteriorly. The right medial orbit contains areas 
of hemorrhage. 


septated, unencapsulated nasal tumor with 
areas of hemorrhage (Figs. 2 and 3). Magnetic 
resonance imaging of the orbits showed a large 
tissue mass involving the right eyelids and the 
right medial orbit containing areas of probable 
hemorrhage and displacing the right eye tem- 
porally and anteriorly (Fig. 4). Magnetic reso- 
nance imaging of the head showed areas of low 
intensity corresponding to vascular regions lin- 
ing the anterior aspect of the right middle 
cranial fossa, with increased flow in the posteri- 
or aspect of the right medial orbit (Fig. 5). 
Lymphangioma with two concomitant separate 
arteriovenous malformations was diagnosed. 
Selective angiography of the right middle me- 
ningeal artery originating from the external 
carotid artery showed a medium-sized malfor- 
mation in the middle cranial fossa that drained 
into dural branches of the right cavernous si- 
nus; the ophthalmic artery had a residual small 
malformation within the right orbit that 
drained into dural branches of the right cavern- 





Fig. 5 (Coll and associates). Magnetic resonance 
image of the head showing an arteriovenous malfor- 
mation in the right temporal fossa within the middle 
cranial fossa (arrow). 
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ous sinus. Shortly thereafter, the malformation 
in the middle cranial fossa was embolized with 
polyvinyl alcohol particles (100 jm) by use of 
guiding catheters under digital subtraction an- 
giography (Fig. 6). Because of technical difficul- 
ties with the procedure, the ophthalmic artery 
could not be catheterized. Because of persistent 
proptosis, surgery was performed to remove the 
orbital arteriovenous malformation and intra- 
orbital hematoma. The patient underwent a 
surgical procedure to clamp the right ophthal- 
mic artery, remove the orbital malformation, 
and drain an intraorbital hematoma. During 
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Fig. 6 (Coll and associates). Top left, Angiogram 
of the right middle meningeal artery showing a 
medium-sized arteriovenous malformation in the 
middle cranial fossa draining into dural branches 
of the right cavernous sinus. Top right, Angiogram 
of the right middle meningeal artery after emboli- 
zation with polyvinyl particles showing oblitera- 
tion of the arteriovenous malformation in the 
middle cranial fossa. Bottom left, Angiogram of 
the right internal carotid artery and ophthalmic 
artery showing a small arteriovenous malforma- 
tion within the right orbit draining into dural 
branches of the right cavernous sinus. 


that procedure, it was observed that the orbital 
malformation was fed by many branches of the 
ophthalmic artery with drainage into the lateral 
aspect of the cavernous sinus (Fig. 7). 

Several episodes of marked right proptosis 
developed in the ensuing years. One episode 
was complicated by exposure keratitis and re- 
quired a temporary tarsorrhaphy. Additionally, 
the patient developed several episodes of facial 
cellulitis that required intravenous antibiotics. 
At the age of 642 years, the patient underwent a 
second surgical procedure to remove a recur- 
rent right orbital malformation. 
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Fig. 7 (Coll and associates). Angiogram of the right 
internal carotid artery after excision of the right 
orbital arteriovenous malformation showing a surgi- 
cal clip across the ophthalmic artery. 





Discussion 





Lymphangioma and arteriovenous malforma- 
tion in our patient were diagnosed on the basis 
of clinical signs at initial examination and re- 
sults of imaging studies; a biopsy was not 
necessary. Harris and associates! reviewed 30 
cases of orbital lymphangioma. In almost all 
cases the diagnosis was provided by imaging 
studies and clinical signs at initial examination. 
Our patient demonstrated many of the reported 
complications of orbital-adnexal lymphangio- 
ma including amblyopia, hemorrhagic propto- 
sis, cosmetic deformity, and recurrent infec- 
tions. The unusual coexistence of the orbital 
neoplasms and the clinical course necessitated 
multiple invasive procedures. 

Whether lymphangiomas represent a venous 
malformation or a distinct entity is controver- 
sial. In a review of 67 cases of vascular anoma- 
lies, Wright’ concluded that the majority of 
lesions fitting the histologic description of 
lymphangioma represented congenital orbital 
varices. Vascular connections of the lesions 
with the superficial veins in the orbit, demon- 
strated by venography, determined his view. In 
a review of 19 cases of orbital lymphangioma, 
Iliff and Green? found no abnormality of these 
lesions consistent with orbital varices by use of 
venography. They concluded that lymphan- 
giomas represent a distinct morphologic 
entity. 

As it is generally believed that the orbit 
usually contains no lymphatic channels, the 
origin of lymphangioma is uncertain. Jones’ 


suggested that in some patients, there may be 
embryonal lymphatic rests in the orbit. He 
demonstrated in animals that india ink injected 
into the extracellular space of the orbit ap- 
peared in the cervical lymph nodes. Many or- 
bital lymphangiomas have anterior eyelid and 
conjunctival connections that may be the site of 
origin. Jakobiec and Font’ believed that lymph- 
angiomas may represent a vascular anlage that 
was misdirected during embryonic develop- 
ment. Rootman and associates’ suggested that 
orbital lymphangioma is a developmental 
anomaly that is a result of sequestration and 
failure to communicate with the lymphatic sys- 
tem. The fundamental differentiation of this 
vascular neoplasm should be determined on the 
basis of the lack of communication with the 
systemic circulation. Furthermore, they suggest 
that the histopathologic features of orbital 
lymphangioma parallel the histologic findings 
of similar lesions in the head and neck. There- 
fore, orbital lymphangiomas should be classi- 
fied as tumors of lymphangiomatous origin. 

The stages of differentiation and maturation 
in vascular embryogenesis provide some basis 
for understanding the origin of lymphangio- 
mas, as it conforms to the arrest of a particular 
embryonic development. The capillary network 
stage is an embryologic development of the 
mesenchymal primordia. With further differen- 
tiation, these primitive vessels penetrate deep- 
er into the subcutaneous layer.* The next stage 
of differentiation, retiform, is characterized by 
the establishment of venous, arterial, and capil- 
lary systems. In the final stage of development, 
maturation of venous and lymphatic systems 
predominates; aberrations in the progressions 
of this stage result in lymphangiomas.*"? 

If vascular tumors are caused by aberrations 
during vascular embryogenesis, one would ex- 
pect to find different forms of vascular tumors 
coexisting in the same individual. In a study by 
Formon, Luessenhop, and Limaye,' five of 25 
patients with angiographically documented 
congenital arteriovenous malformations of the 
head and neck had associated vascular malfor- 
mations of the eye. Scavone and associates” 
reported a case of a patient with a large congen- 
ital intracranial arteriovenous malformation 
and a facial lymphangioma. 
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OPHTHALMIC MINIATURE 
A lake is the landscape’s most beautiful and expressive feature. It is 
earth’s eye; looking into which the beholder measures the depth of his own 
nature. The fluviatile trees next [to] the shore are the slender eyelashes 
which fringe it, and the wooded hills and cliffs around are its overhanging 


brows. 


Henry D. Thoreau, Walden 


Princeton, Princeton University Press, 1971, p. 186 
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EDITORIALS 


Human Immunodeficiency Virus, Herpes Zoster, and the Retina 


Robert B. Nussenblatt and Alan G. Palestine 








The list of ocular complications associated solized pentamidine. Lastly is the development 
with the acquired immunodeficiency syndrome of infections that occur in patients without 
(AIDS) seems to be growing continuously. Slow AIDS, but are clinically different in the patient 
progress has been made in methods to treat with AIDS. 
patients and prolong life. However, the under- In the past two years, a disease attributable to 
lying immunosuppression caused by the hu- herpes zoster infection of the eye, which occurs 
man immunodeficiency virus is not reversible. only in immunocompromised individuals, has 
As clinicians, we will apparently be continu- appeared. Superficially, it appears to be similar 
ously challenged with new clinical entities that to acute retinal necrosis, but there are a variety 
will require proper identification and appropri- of important distinctions that should be made. 
ate therapy. This disease fits into the category of diseases 

that occur in patients with AIDS, which are 
See also p. 119 clinically different from those seen in patients 
without AIDS. 

There are several developments of clinical The disorder seems to progress rapidly and to 
disease in patients with AIDS. One is the in- be associated with little or no intraocular in- 
creased incidence of a relatively rare disease flammation. The peripheral retinal vasculature 
such as cytomegalovirus retinitis, which be- is not notably affected in the early stages. A 
haves similarly to the disease seen in patients cherry-red spot with deep white retinal lesions 
without AIDS. Another is the emergence of a is combined with the relentless development of 
new disease such as Pneumocystis carinii cho- atrophic or necrotic retina. There is a propensi- 
roiditis, which was not seen before the AIDS ty for involvement of the optic nerve and cho- 
epidemic, and is largely related to the attempts roid. The cherry-red spot may be the result of 
to prevent pneumocystis pneumonia with aero- central artery occlusion rather than diffuse ede- 
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ma. This has been observed in two cases of 
herpes zoster cerebral vasculitis. 

Elsewhere in this issue, Margolis and associ- 
ates take the isolated case reports of Forster and 
associates! as well as Jabs and associates? to that 
of a new entity. They raise important questions. 
Why does herpes zoster manifest itself in the 
eye in this new fashion? How is this new ocular 
disease mediated? AIDS patients who develop 
this disease are markedly immunosuppressed, 
which is reflective of the concomitant cytomeg- 
alovirus retinitis in some. There is minimal 
ocular inflammation in all patients. An aug- 
mented B-cell response is known to occur in 
patients with AIDS and this may induce an 
immune complex-mediated response to the 
proliferation of the virus. An additional possi- 
bility is a change in the thromboelastographic 
clotting mechanisms induced by herpes zoster, 
as was described to occur in AIDS patients by 
Murchison, Deutsch, and Goldstick.’ 

Clinical diagnoses in ophthalmology are 
based upon observational data, often without 
confirming tests. Whenever the clinical findings 
appear atypical, it is important to be aware of 
the possibility that a new disease may be pres- 
ent. This is particularly true in patients with 
AIDS because of the evolving nature of the 
disease. The report of Margolis and associates 
emphasizes the need for clinical and pathologic 
correlations before the cause of a disease proc- 
ess can be identified. This need has been em- 
phasized many times in the last decade in 


diseases such as pneumocystis choroiditis and 
acute retinal necrosis. Without a pathologic 
confirmation of the infectious organism, we 
may speculate forever as to the cause and hence 
the appropriate therapy. 

The proper treatment of this disease remains 
elusive. An underlying concern is that once the 
clinical manifestations appear, it may be too 
late to save useful vision. The ocular complica- 
tions of AIDS have put us on an uncharted road. 
We clearly have not seen the end of the journey. 








Reprint requests to Robert Nussenblatt, M.D., Nation- 
al Eye Institute, NIH, Bldg. 10, Rm. 10N202, Bethesda, 
MD 20892. 
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Penicillin: 1929-1991 
Frank W. Newell 


A recent news item in the British Journal of 
Ophthalmology told of an exhibit at the Divini- 
ty School, Bodleian Library, Oxford University: 
“Penicillin 50: Oxford Fights Disease.” At Ox- 
ford, Ernst Chain and his coworkers first con- 
centrated the antimicrobial component of peni- 
cillin, and Howard Florey and his group 
described the first clinical trial. 

The story of penicillin began with Alexander 
Fleming in 1928 at St. Mary's Hospital, Lon- 
don. As is now well known, Fleming observed 
inhibition of the growth of a culture of Staphy- 
lococcus aureus by a mold that contaminated the 
culture. His 1929 article, “On the antibacterial 
action of cultures of a Penicillium, with special 
reference to their use in the isolation of B. 
influenzae," is a model scientific report. He 


made clear that the production of this antibac- 
terial substance was not common to all molds or 
to all species of Penicillium. Fleming, though, 
apparently presumed that penicillin would be 
no better than flavine in the treatment of infect- 
ed wounds, and thus failed to exploit the stud- 
ies. One of his assistants, incidently, was the 
ophthalmologist Frederick Ridley, who had 
worked with Fleming on lysozyme from tears, 
and who subsequently concentrated, but did 
not report the isolation of a crude active antibi- 
otic. Ridley left Fleming's laboratory in 1932 to 
devote himself fully to ophthalmology. 

Nearly forgotten in the story of antibiotics is 
the work of René Dubos, working in 1938 at the 
Rockefeller Institute after a long career at Rut- 
gers University. After he emigrated to the Unit- 
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ed States from France, he sought bactericidal 
agents in bacteria, but the agents he isolated 
caused severe renal toxicity. It was bad luck 
that he had not sought agents in fungi or in the 
Actinomycetales, for bacteria have proven to be 
a poor choice. Only bacitracin, derived from 
bacteria, has been clinically useful. The 1940 
paper of Ernst Chain and Howard Florey de- 
scribed their partial purification of the active 
inhibitory substances extracted from cultures 
of P. notatum. They credit the earlier studies of 
Dubos and Fleming. 

The August 16, 1941, issue of Lancet de- 
scribed the first therapeutic trials using penicil- 
lin. The first patient, a 43-year-old man with 
suppuration of the face, scalp, and both orbits, 
markedly improved after five days of intrave- 


nous penicillin treatment. His treatment, how- 
ever, exhausted the entire supply of penicillin 
and the patient died. Subsequently, three pa- 
tients with conjunctivitis and one patient with 
a corneal ulcer were treated with topical peni- 
cillin and all improved. 

Even before the clinical report appeared in 
1941, the international chemical industries had 
initiated studies concerning the commercial 
production of penicillin. On June 27, 1941, 
Florey and Norman Headley of Oxford, who 
had supervised the purification of penicillin, 
travelled to the United States to assist in wide- 
scale production of the antibiotic. By March 
1944, 406 billion units a month were being 
produced, and the management of infectious 
disease was forever changed. 


OPHTHALMIC MINIATURE 
Descartes asserted that motion was put into the universe by God and 
passed from particle to particle. The human body was a machine within 
which the mind was a separate essence. Light was composed of tiny 
corpuscles of various sizes that impinged on the nerves of the retina, 
carrying images by way of the pineal gland to the unextended mind. Even 
animals were little machines that could be experimented on without feeling 


pain. 


Carolyn Merchant, Ecological Revolutions 
Chapel Hill, University of North Carolina Press, 1989, p. 127 
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Inferior Rectus Muscle Palsy After 
Retrobulbar Anesthesia for Cataract 
Surgery 
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(Dr. de Faber), and the National Children's Eye Care 
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Inquiries to Gunter K. von Noorden, M.D., Ophthalmol- 
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Houston, TX 77225. 

Isolated inferior rectus muscle paralysis is an 
infrequently reported eye muscle problem. The 
cause is congenital, traumatic, myasthenic, vas- 
cular, and idiopathic.! We treated a patient with 
iatrogenic inferior rectus muscle paresis after 
cataract surgery. 

A 74-year-old man was referred to us because 
of constant diplopia after extracapsular cataract 
surgery in the right eye under local retrobulbar 
anesthesia with implantation of an intraocular 
lens four months previously. At the same time, 
medial and lateral pterygia were excised from 
the right eye. His left eye was pseudophakic 
after an uncomplicated extracapsular cataract 
extraction with implantation of an intraocular 
lens under retrobulbar anesthesia and argon 
laser photocoagulation of an asymptomatic pe- 
ripheral retinal break two years previously. His 
medical history included a myocardial infarc- 


tion, prostatitis, and medically controlled hy- 
pertension. 

The patient stated that the retrobulbar injec- 
tion in his right orbit was extremely painful. 
Immediately after surgery he felt numbness of 
his right infraorbital region and noted blepha- 
roptosis of the right upper eyelid. After two 
weeks the blepharoptosis subsided, and the 
patient noticed diplopia and a constant hyper- 
tropia of the right eye. 

According to the operative report, 6 ml of 
0.75% bupivacaine hydrochloride was injected 
retrobulbarly one hour before the surgery. The 
needle was inserted into the inferotemporal 
right lower eyelid, pointing to the apex of the 
orbit, while the patient was directed to elevate 
and adduct the eye. A Honan balloon was 
applied to decrease the intraocular pressure. A 
7-0 silk bridle suture was placed through the 
insertion of the superior rectus muscle. The 
cataract surgery was uncomplicated, and the 
pterygia excision proceeded without difficulty. 

Upon examination, best-corrected visual acu- 
ity was R.E.: 20/30 with refraction of —3.00 + 
0.50 X 125 and L.E.: 20/20 with refraction of 
plano + 0.75 x 155, The right pupil was 4 mm 
in size, moderately reactive to light, and mod- 
erately reactive to near with no afferent pupil- 
lary defect; the left pupil was 3 mm in size, 
markedly reactive to light, and moderately re- 
active to near with no afferent pupillary defect. 
Slit-lamp examination was consistent with bi- 
lateral pseudophakia. Intraocular pressure was 
10 mm Hg in each eye, and the visual fields 
were within normal limits to three-step con- 
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frontation. Results of ophthalmoscopy were 
normal in the right eye and showed an old 
peripheral retinal break surrounded by pho- 
tocoagulation scars in the left eye. Medical 
examination, including thyroid studies and 
neurologic examination, demonstrated no ab- 
normalities. 

Orthoptic examination showed an exotropia 
of 10 prism diopters with a right hypertropia of 
40 prism diopters at distance and an exotropia 
of 16 prism diopters with a right hypertropia of 
50 prism diopters at near as determined with 
the prism cover test in primary position while 
the patient was wearing his spectacles. The 
right hypertropia was highly incomitant and 
measured up to 50 prism diopters with the eyes 
elevated in right gaze contrasted with 25 prism 
diopters with the eyes depressed in left gaze. 
Ductions and versions showed an excess of 
elevation and restriction of depression of the 
right eye in primary position and abduction 
(Figure). The Bielschowsky head tilt test was 
unequivocal. The forced duction test showed 
restriction on attempts to depress the right eye. 
The right eye showed a floating saccade in the 
direction of action of the right inferior rectus 
muscle, which clearly indicated a palsy of this 
muscle. 

We concluded that this patient had a right 
inferior rectus muscle palsy with rapid onset of 
secondary contracture of the unopposed ipsi- 
lateral superior rectus muscle. We suspected 
injury of the inferior rectus muscle from the 
retrobulbar injection but considered also fibro- 


sis of the superior rectus muscle from a bridle- 
suture injury as possible causes. 

Six months after the cataract extraction, the 
patient underwent surgical correction of his 
right hypertropia. During surgery the superior 
rectus muscle was inspected up to 12 mm pos- 
terior of its insertion and found to be normal 
without any scarring or other evidence of an 
intramuscular hemorrhage from the bridle su- 
ture. The forced duction test became negative 
after the superior rectus muscle had been de- 
tached from its original insertion, which indi- 
cated that this muscle had become tight after 
paralysis of its antagonist. Surgery consisted of 
a 7-mm recession of the right superior rectus 
muscle with a conjunctival recession, combined 
with a 4.5-mm resection of the right inferior 
rectus muscle. Three months postoperatively 
the patient showed a right hypertropia of only 5 
prism diopters at near and distance, which 
increased to 10 prism diopters in right gaze. 
The patient was able to fuse with a slight chin 
elevation and had no diplopia in primary posi- 
tion. 

Transient strabismus and blepharoptosis are 
fairly common and benign complications of 
retrobulbar anesthesia. Permanent strabismus, 
however, is rare.” Inferior rectus muscle paraly- 
sis in our patient can be explained by either 
direct trauma from the injection needle to the 
nerve of the inferior rectus muscle, which 
enters the muscle in its posterior one third, or 
by myotoxicity of bupivacaine hydrochloride.” 





Figure (de Faber and von Noorden), Versions in the nine diagnostic positions show an incomitant right 
hypertropia of 50 prism diopters in right gaze with the eyes elevated contrasted with only 25 prism diopters in 


left gaze with the eyes depressed. 
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Measurement of the Radius of 
Corneal Curvature With the Maloney 
Surgical Keratometer 
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Because measuring the radius of corneal cur- 
vature in infants is sometimes difficult using an 
ophthalmometer and a photokeratometer, we 
sought an alternate method for determining the 
base curve when prescribing contact lenses for 
infants after congenital cataract surgery. The 
surgical keratometer developed by Maloney 
(Katena Products Inc., Denville, NJ) can project 
Placido’s disk onto the cornea during surgery; 
the imagery then can be recorded on film or 
videotape.'* If the image of Placido’s disk can 
be analyzed in the same way as with the photo- 
keratometer,?? the radius of corneal curvature 
can be determined without using an ophthal- 
mometer or photokeratometer. We used a pho- 
tokeratometer-based system to analyze Placi- 
do's disk projected by the surgical keratometer 
onto the corneas of 39 eyes of 20 healthy adults 
(age range, 19 to 26 years; average age, 22.3 


years). We then evaluated the accuracy of this 
method. 

To obtain control data, the radii of corneal 
curvature also were measured in the same 39 
eyes with an ophthalmometer. With the sub- 
jects in the supine position, 0.496 benoxinate 
hydrochloride drops were administered, and a 
Barraquer speculum was fitted. The surgical 
microscope was adjusted so that the cornea was 
centered in the visual field. The surgical kera- 
tometer that projected Placido's disk also was 
maintained in a fixed position over the cornea. 
When the disk projection was uniformly posi- 
tioned over the corneal surface, the area was 
photographed (Figure) The projections of 
Placido's disk were traced on the photographs 
with black-and-white outliner pens, and an 
analysis was performed with the photokera- 
tometer-based corneal shape analysis unit and 
the PHORM 100 corneal shape analysis soft- 
ware system (Suncontact, Kyoto, Japan). The 
results then were compared with those ob- 
tained using the ophthalmometer. 

In 15 of the 39 subjects (3896), deviation in 
the value of the average radius of curvature was 
within 0.1 mm; in 27 subjects (69%), deviation 
was within 0.2 mm; and in 31 subjects (79%), 
deviation was within 0.3 mm. In 14 of the 39 
subjects (36%), the error range of the flattest 
principal meridian was within 0.1 mm; in 25 
subjects (64%), the range was within 0.2 mm; 
and in 31 subjects (7996), the range was within 
0.3 mm. In cases in which the degree of corneal 
astigmatism was 1 diopter or more, the devia- 
tion tended to become larger. When the astig- 
matism was 1 diopter or less, however, the 
range of deviation was within 0.3 mm in 28 of 
30 eyes (9396). Thus, based on these results our 





Figure (Igarashi and associates). Placido’s disk 
projected by the surgical keratometer. 
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method of determining the radius of corneal 
curvature seems to be a practical alternative for 
determining the base curve without using an 
ophthalmometer or photokeratometer. 
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Risk of Missing Angle 
Neovascularization by Omitting 
Screening Gonioscopy in Patients 
With Diabetes Mellitus 


David J. Browning, M.D. 


Inquiries to David J. Browning, M.D., 1600 E. Third St., 
Charlotte, NC 28204. 

The value of screening gonioscopy for detect- 
ing angle neovascularization in patients with 
diabetes mellitus is controversial. Some reports 
emphasize its importance based on cases with 
angle neovascularization before pupillary mar- 
gin neovascularization.'? Wand and associates,’ 
however, found that pupillary margin neovas- 
cularization always preceded angle neovascu- 
larization, which implies that one need only 
perform careful slit-lamp biomicroscopy to de- 
tect anterior segment neovascularization. 

To attempt to clarify this matter, I examined 
310 undilated eyes in 155 patients with diabe- 
tes mellitus first with high-power, slit-lamp 
biomicroscopy and then with a goniolens. Of 
310 eyes, 20 eyes had both angle and pupillary 
margin neovascularization, 44 eyes had pupil- 
lary margin neovascularization without angle 


involvement, but no eye had angle neovascular- 
ization without pupillary margin involvement. 

Detecting angle neovascularization is impor- 
tant in patients with diabetes mellitus to pre- 
vent progression to neovascular glaucoma by 
treatment with laser panretinal photocoagula- 
tion. These data support the conclusion that 
screening gonioscopy is not necessary if care- 
ful, high-power, slit-lamp examination disclos- 
es no pupillary margin neovascularization. 
Conversely, presence of any pupillary margin 
neovascularization should prompt careful goni- 
oscopy, since many of these patients will have 
angle neovascularization and need treatment. 
These observations apply only in patients with 
diabetes mellitus and should not be extended to 
other causes of anterior segment neovascular- 
ization, such as central retinal vein occlusion. 
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The beneficial effects of panretinal photoco- 
agulation for proliferative diabetic retinopathy 
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have been well documented.'” The two contact 
lenses commonly used for panretinal photoco- 
agulation, the Goldmann three-mirror and 
the Rodenstock panfunduscopic lens, produce 
bums of considerably different sizes, though 
clinical judgments vary on the resulting differ- 
ence. 

Barr’ reported the mean diameter of 500-jum 
argon laser burns to be 490 pum when placed 
with a Goldmann lens, and 810 um when 
placed with a Rodenstock lens. He was estimat- 
ing the maximum number of argon laser burns 
in a histopathologic study of ten autopsy eyes. 

To evaluate the amount of treatment neces- 
sary for various stages of proliferative diabetic 
retinopathy, we sought our own measurements 
for the magnification of the burn size produced 
by the Rodenstock lens and compared it to the 
Goldmann lens. Ten eyes in ten patients re- 
ceived approximately 40 contiguous 500-ym 
burns placed with both a Goldmann and Rod- 
enstock lens, using an argon green laser. 
Fundus photographs were obtained immediate- 
ly after this brief treatment along with a de- 
scription by the surgeon of the location of burn 
application (Fig. 1). Panretinal photocoagula- 
tion was then completed. The photographs 
were subsequently enlarged and duplicated 
(Fig. 2). 

Computer perimetry and planimetry were 
used to provide a value for the magnification of 
the laser burn size of the Rodenstock lens com- 
pared with the Goldmann lens. The software 
was standardized by using a figure of known 
dimensions, and the burn area and circumfer- 
ence were reproduced with an error of 2%. The 





Fig. 1 (Reddy, Zamora, and Olk). Forty contiguous 
500-j.m burns were placed with a Goldmann contact 
lens (above arrow) and a Rodenstock contact lens 
(below arrow). 





Fig. 2 (Reddy, Zamora, and Olk). The fundus pho- 
tograph of treatment was enlarged by using high 
contrast black and white film. 


photographic enlargements were placed se- 
curely on a digitizing pad, and the burns were 
traced with a vertically placed digitizing pen. 
Three continuous parametric tracings per burn 
were made. The software provided a graphic 
screen representation of the tracing with nu- 
meric values of area and circumference. 

Two methods were used to calculate the di- 
ameter of the burns. The first method involved 
dividing the circumference by m, and the sec- 
ond method involved doubling the square root 
of the area divided by m. The relative diameters 
were then factored and multiplied by 500 jum, 
the size of the burn obtained with the Gold- 
mann lens. The first method yielded a value of 
655 + 20 wm as a diameter of a Rodenstock 
burn, and the second method yielded a value of 
672 + 22 um, thus a cumulative average of 668 
+ 22 pm. This is in marked contrast to Barr’s 
findings of 810 ym. Although variation in burn 
size may result from the operator’s habits and 
accommodation, astigmatism induced by the 
contact lens, or the depth of focus of the obser- 
vation system,’ these factors were controlled in 
our study by having only one of us (R.J.O.) 
perform the photocoagulation with the identi- 
cal system in each patient. 

Previous studies of incremental panretinal 
photocoagulation have relied upon Barr's 
measurements to provide a factor for convert- 
ing a Rodenstock burn to a Goldmann equiva- 
lent. Previous calculations of total retina pho- 
tocoagulated may be exaggerated since Barr's 
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figures indicated that the Rodenstock lens pro- 
duces a magnification of 2.6 times the area of a 
Goldmann burn and our study showed a magni- 
fication of only 1.8 times. These measurements 
may be important in estimating the amount of 
panretinal photocoagulation treatment neces- 
sary to cause a regression of neovascularization 
in patients with proliferative diabetic retinopa- 
thy. 
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A new 15-minute, self-contained test kit (Ko- 
dak Surecell, Eastman Kodak Company, Roch- 
ester, NY) has been developed to detect herpes 
simplex virus from genital and rectal samples.’ 
This test could be perfectly suited for the oph- 
thalmic office practice. 


We evaluated the Kodak Surecell by using 
ocular clinical samples collected in chlamydia 
transport medium (Bartels, Bellevue, Washing- 
ton) from the following: 22 herpes simplex 
virus culture-positive corneal or conjunctival 
samples; five adenovirus culture-positive con- 
junctival samples; and ten samples from nor- 
mal conjunctivae. Six ocular specimens collect- 
ed on swabs provided in the Kodak Surecell kit 
from patients with culture-positive herpes sim- 
plex virus disease were also tested. Of the 
herpes simplex virus culture-positive samples 
tested, 19 of 22 (86%) were from patients in 
whom the herpes simplex virus infection was 
both diagnosed and treated after the initial 
slit-lamp examination. A clinical herpes sim- 
plex virus stock isolate was serially diluted and 
tested with the Kodak Surecell to determine 
the minimum amount of virus that could be 
detected. 

The sensitivity, specificity, positive predic- 
tive value, and negative predictive values of the 
Kodak Surecell were 27% (six of 22), 80% (12 of 
15), 66% (six of nine), and 43% (12 of 28), 
respectively. Collecting ocular specimens on 
the swabs provided did not increase the test 
sensitivity (096, 0 of six). The test efficiency was 
48% (18 of 37). Slit-lamp examination (16 of 
22) was significantly (P — .001) more sensitive 
in diagnosing herpes simplex virus disease than 
the Kodak Surecell (six of 22). 

The minimum amount of virus detected by 
the Kodak Surecell was 1.05 x 10? plague- 
forming units. This is relatively poor detection 
when compared to Herpchek (DuPont, Wil- 
mington, Delaware) (2 x 107)? Further evidence 
that the Kodak Surecell requires a large amount 
of antigen to test positive is that in cell culturea 
3096 to 4096 monolayer involvement is neces- 
sary for the Kodak Surecell to detect herpes 
simplex virus antigen. 

We recommend that although the Kodak 
Surecell is a rapid and simple test for detecting 
herpes simplex virus antigen, it would not be 
useful for the routine detection of herpes sim- 
plex virus antigen in ocular clinical specimens 
because of its low efficiency. 
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Nasolacrimal duct obstruction is usually 
characterized by epiphora and recurrent epi- 
sodes of dacryocystitis. Pain is restricted to 
episodes of dacryocystitis and generally con- 
fined to the inflamed sac. 

We examined a 42-year-old woman who had 
a ten-year history of frequent and recurrent 
episodes of severe right hemifacial pain. With 
each episode the patient noted the appearance 
of a cystic mass located medially and below the 
right medial canthus. Pressure on the mass 
provoked a white mucoid discharge from her 
right nostril. The patient denied any episodes 
of epiphora. The cystic mass was not present in 
the intervals between these attacks. 

Her right upper hemifacial pain was so in- 
tense that she had dental extraction on that 
side, without alleviation of the symptoms. Sub- 
sequently, ethanol was injected into the right 
trigeminal ganglion, with no improvement. 

On examination, a 7- to 10-mm cystic mass 
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Fig. 1 (Levertovsky and Sade). Computed tomogra- 
phy disclosed a medial cystic mass that contains fluid 
as well as air (arrow). 





Fig. 2 (Levartovsky and Sade). Dilated nasolacri- 
mal duct (arrow) in the same patient. 


with a sensation of air crepitation was palpated 
over the right nasal bone extending toward the 
right medial canthus. Pressure on the mass 
produced a thick mucoid discharge from the 
right nostril. Computed tomography disclosed 
a right medial cystic mass (Fig. 1) containing 
fluid as well as air (white arrow). Lower sec- 
tions (Fig. 2) demonstrated a dilated nasolacri- 
mal duct (white arrow). 

During the operation the region was exposed 
by a Lynch incision. A cystic inflamed lacrimal 
sac was found. The medial bony wall of the 
orbit adjacent to the slightly enlarged sac was 
found to be eroded into the nasal cavity across 
the lacrimal plate. The cystic sac was resected 
and a dacryocystorhinostomy was performed. 
Pathologic examination showed a thickened 
lacrimal sac wall with chronic inflammatory 
cell infiltration. One year after surgery, the 
patient is free of symptoms. 

Congenital nasolacrimal duct mucocele has 
been described as causing nasal airway obstruc- 
tion. In those cases the imperforate distal mem- 
brane of the nasolacrimal duct ballooned out, 
resulting in a submucosal cyst within the nasal 
cavity.’ In our patient the enlarged lacrimal sac 
caused destruction of the bony wall over the 
sac. Air from the nasal cavity entered into that 
region, probably through the bony defect. 

This case demonstrated that severe hemifa- 
cial pain caused by bony destruction may be a 
manifestation of a distended lacrimal sac. 
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Stiles-Crawford Effect and Color 
Matching in Stargardt's Disease 
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We measured the Stiles-Crawford effect and 
performed color matching on a patient with 
Stargardt's disease (fundus flavimaculatus). 
Both psychophysical techniques demonstrated 
gross abnormalities at the level of the foveal 
photoreceptors in a fairly early stage of the 
disease. These data confirm the results of a 
study on foveal densitometry in Stargardt's 
disease,! in which impaired foveal cone photo- 
pigment kinetics were found at an early stage. 

A 20-year-old woman noted a decrease in 
vision in her right eye over a one-week period. 
She was healthy, used no drugs, and her family 
history was noncontributory. At examination 
her corrected visual acuity was R.E.: 20/200 
and L.E.: 20/30 +3. Slit-lamp examination of 
the lens showed the bilateral presence of three 
tiny, white dots just anterior and temporal to 
the anterior Y suture. Direct and indirect oph- 
thalmoscopy showed clear media (the lens 
anomalies were not visible), and the fundus 
was vermillion. Flavimaculatus lesions were 


seen around the vascular arcade and nasal to 
the optic disk. The lesions extended in the 
horizontal meridian from the raphe to the pos- 
terior pole (Fig. 1). The foveal reflexes were 
present but the perimacular reflexes were ab- 
sent. Fluorescein angiograpy disclosed concen- 
tric annular macular lesions in both eyes with 
preservation of the central area, partly visible 
flavimaculatus lesions, and absence of choroi- 
dal fluorescence (Fig. 2). Static perimetry dis- 
closed a dense central scotoma in the right eye 
and no abnormalities in the left eye. The 
Amsler grid in the left eye showed no metamor- 
phopsia. The patient failed (both eyes) to iden- 
tify most Ishihara plates and the red-green 
plates of the Standard Pseudoisochromatic 
Plates, part 2. In the left eye the Farnsworth- 
Munsell 100-hue test showed an abnormal 
square root total error score of 15 with no 
significant axis. The Rayleigh matches showed a 
rod-dominated match (perhaps caused by ec- 
centric fixation) in the right eye and pseudo- 
protanomaly in the left eye. The Moreland 
matches (blue-green equation) were wide in the 
right eye and normal in the left eye. Results of 
electroretinography (both the normal clinical 
protocol and specialized short wavelength sen- 
sitive cone testing?) and electro-oculography 
were within normal limits in both eyes. The 
Stiles-Crawford effect (brightness matches em- 
ploying a technique similar to that published 
elsewhere’) showed a flat function in the verti- 
cal meridian in both eyes (Fig. 2), and an 
essentially flat function in the horizontal me- 
ridian although, because of the lens anomalies, 





Fig. 1 (Keunen, and associates). Red-free fundus photograph showing widespread flavimaculatus flecks (left) 
and corresponding fluorescein angiogram (right) of the patient's left eye. The fluorescein angiogram shows 
characteristic blocked choroidal fluorescence with bullseye transmission defects. 
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Fig. 2 (Keunen, and associates). The Stiles-Craw- 
ford effect in the vertical meridian of the left eye of a 
healthy subject (solid squares) is a parabolic func- 
tion. The Stiles-Crawford effect in the patient with 
Stargardt's disease (open squares) shows essentially 
a flat function. 


the function at the temporal side of the cornea 
was capricious. The data did not show the 
normal parabolic shape peaking near the zero 
entry position. 

By psychophysical tests we confirmed a seri- 
ous impairment of the foveal cone photorecep- 
tors. The flat Stiles-Crawford data are consis- 
tent with a severe distortion of foveal cone 
photoreceptors, causing a decreased optical 
density of cones, which was documented by the 
pseudoprotanomaly on color matching.’ An ab- 
normal Stiles-Crawford measurement was re- 
ported in another patient with Stargardt's dis- 
ease (fundus flavimaculatus) but in this 
patient there were also cystoid macular chang- 
es. The damage to the foveal cones is remark- 
able in the left eye of our patient with a visual 
acuity of 20/30 +3, normal foveal appearance, 
no metamorphopsia, and unimpaired static pe- 
rimetry. Also, the results of the electroretinog- 
raphy and electro-oculography were normal. 
Moloney, Mooney, and O'Connor? emphasized 
that electrodiagnosis is not particularly helpful 
in detecting photoreceptor damage in Star- 
gardt's disease. These investigators also report- 
ed a rapid initial loss of visual acuity in three 
patients with Stargardt's disease. 

A report on foveal densitometry! (a physio- 
logical method for noninvasive assessment of 
cone photoreceptors kinetics in vivo) disclosed 
poor foveal cone performance at early stages of 
Stargardt's disease. Those results are consis- 


tent with the psychophysical data described in 
our patient. The pathogenesis of Stargardt's 
disease seems to start primarily at the level of 
the retinal pigment epithelium with an accumu- 
lation of acid mucopolysaccharide. However, 
the Stiles-Crawford effect, color matching, and 
foveal densitometry indicate that the foveal 
photoreceptors may be affected during the early 
stage of the disease process, even when visual 
acuity is only mildly subnormal. Therefore, 
these specialized techniques may have clinical 
value for diagnosis in Stargardt's disease. 
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A 59-year-old woman was examined in May 
1990 for prolonged fever and acute chemosis of 
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the right eye. Eight months earlier, malabsorp- 
tion syndrome had been diagnosed in another 
hospital. At that time the patient had had diar- 
rhea of four weeks' duration, 10-kg body 
weight loss, moderate fever, and vomiting. 
Clinical examination showed melanoderma. 
Duodenal biopsies disclosed blunting of the 
villi with flattening of the mucosal epithelium 
and presence of foamy macrophages containing 
large cytoplasmic periodic acid-Schiff stain- 
positive granules. Laboratory studies disclosed 
a low serum albumin level (24.6 g/1), a low 
calcium concentration (77 mg/l), a microcytic 
anemia (hemoglobin, 10.3 mg/dl), and a nor- 
mal erythrocyte sedimentation rate. The diag- 
nosis of Whipple's disease was made in Sep- 
tember 1989, and a regimen of oral doxycycline 
(300 mg per day) was initiated. Digestive symp- 
toms disappeared, but fever persisted. A gener- 
al practitioner gave her prednisone (30 mg per 
day) for six months with progressive reduction 
to 10 mg per day. 

In January 1990, the initial ophthalmic exam- 
ination disclosed bilateral cataract with visual 
acuity of R.E.: 1/20 and L.E.: 2/20. In April 
1990, 15 days after corticosteroid withdrawal, 
fever reoccurred despite doxycycline therapy. 
At that time, conjunctival edema occurred rap- 
idly with moderate proptosis of the right eye 
without ophthalmoplegia. Ocular examination 
showed conjunctival hyperemia and consider- 
able chemosis in the right eye (Fig. 1). No 
keratitis was noted. Visual acuity was un- 
changed, and the fundus of the left eye was 
normal. The fundus of the right eye could not 
be seen because of the cataract. An orbital 
computed tomographic scan showed a thick- 
ened right lateral rectus muscle, which indicat- 
ed ocular myositis (Fig. 2). Laboratory findings 
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Fig. 1 (Disdier and associates). Chemosis of the 
right eye. 








Fig. 2 (Disdier and associates). Computed tomo- 
graphic scan of the orbits showing thickened right 
lateral rectus muscle. 


disclosed an accelerated erythrocyte sedimen- 
tation rate (90 mm/hr), increased serum fibrin 
level (6.7 g/l), and normal lumbar puncture. 
Temporal artery biopsy and brain magnetic 
resonance imaging showed no abnormality. A 
second duodenal biopsy demonstrated persist- 
ence of periodic acid-Schiff stain-positive mac- 
rophages in the digestive mucosa. 

In June 1990, therapy with sodium benzyl 
penicillin G (2,000,000 U per day) and strepto- 
mycin sodium (1 g per day) was started, which 
resulted in rapid improvement of the ocular 
signs and symptoms and disappearance of fe- 
ver. From July to August 1990, the patient took 
sulfamethoxazole (1.6 g per day) and trimetho- 
prim (320 mg per day). Since September 1990,a 
regimen of doxycycline (200 mg per day) and 
sulfamethoxazole-trimethoprim as rotated ev- 
ery four weeks without recurrence of chemosis, 
and erythrocyte sedimentation rate levels have 
been low (4 mm/hr). 

Whipple's intestinal lipodystrophy is a rare 
disorder, and ocular involvement is an unusual 
manifestation. Previous reports described mis- 
cellaneous findings such as bilateral central 
scotoma, papilledema, vitreous opacities and 
hemorrhages, external ophthalmoplegia and 
keratitis, optic atrophy, gaze palsies, and nys- 
tagmus.!? A slight chemosis associated with 
uveitis, glaucoma, epiphora, keratitis, and fi- 
brovascular pannus involving the anterior 
chamber angles and corneal periphery was re- 
ported in one case.” In another patient who had 
ophthalmoplegia externa, asteroid hyalitis, and 
dementia, ultrastructural analysis of the rectus 
muscle biopsy specimen showed enlargement 
of mitochondria and presence of intracytoplas- 
mic multilamellar bodies in muscle cells.’ Our 
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patient had a clinical relapse of Whipple's dis- 
ease with considerable chemosis and an ocular 
muscle involvement responsible for moderate 
proptosis. Corticosteroid therapy (which is not 
an accepted treatment of Whipple's disease?) 
and use of cycline alone, which has been re- 
ported with a 43% relapse rate,’ probably play- 
ed a role in the occurrence of the ocular lesions. 
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A Physical Analysis of the Factors That 
Determine the Contour of the Iris 


EDITOR: 

In the article, ”A physical analysis of the 
factors that determine the contour of the iris" 
by J. S. Tiedeman (Am. J. Ophthalmol. 
111:338, March 1991), the author should be 
commended for presenting a cogent mathemat- 
ical and physical analysis of iris contour. 

As with any mathematical model, the validi- 
ty of the analysis depends upon the validity of 
its fundamental assumptions. Presumably, Dr. 
Tiedeman chose equation (2) because it well 


described the shape of the iris contour. Be- 
cause of the computer iteration, it appears that 
the variable n is not restricted to the positive 
integers (as in the binomial theorem), but may 
be any real number. Nevertheless, polynomials 
in the form of equation (2) describe parabolas, 
cubics, quartics, and other such curves. One 
characteristic of such curves is that the radius 
of curvature is continuously variable from re- 
gion to region. If the graphs in Figures 3 and 4 
are accurate, it appears to me that the radius 
of curvature of the iris contour decreases as 
the root of the iris is approached. 

I ask Dr. Tiedeman to consider an alternative 
approach to the initial assumption of equation 
(2). This approach involves the relationship 
between pressure P, surface tension c, and ra- 
dius of curvature R. The relationship applies to 
soap bubbles, balloons, Molteno blebs, and 
presumably iris contour. Pressure P is propor- 
tional to the ratio a/R. A convenient example 
is a long balloon with a nipple at the end. We 
know that the pressure P is uniform at all 
points within the balloon. At the nipple, the 
surface tension o and radius of curvature R are 
less than at the more inflated points on the 
balloon. Both o and R are reduced proportion- 
ately as P remains constant. 

Of course, surface tension o is not the same 
as Tiedeman's scalar tension t in a cross sec- 
tion of iris unit segment. Surface tension o is 
measured in work per unit area or force per 
unit width. Nevertheless, the two are closely 
related. 

Now, if the pressure difference P between 
the posterior and anterior chambers and sur- 
face tension o are uniform at all points along 
the iris contour, then we should expect a uni- 
form radius of curvature R of the iris. This is 
true for soap bubbles and water droplets. Each 
cross section of iris unit segment would de- 
scribe the arc of a circle. (The entire iris as a 
whole would not necessarily describe a sphere 
except in the special case where the extension 
of the arc intersected the opposite pupil mar- 
gin and iris root.) In this case, equation (2) 
would be approximated by a function of the 
form, 

R* = (r — hy + (y — ky, 
where y is the anterior displacement from the 
iris root plane of a point along the iris contour, 
r is the radial distance of that point from the 
center of the pupil, and h and k are the coordi- 
nates of the center of the circle describe by the 
iris arc. 

If the observed cross-sectional iris contour 
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deviates from this predicted circular contour, 
and it seems to be based upon the excellent 
measurements of Anderson, Jin, and Wright,’ 
then one of two conditions must exist. In the 
first instance, if the pressure difference P is 
uniform along the entire iris contour, then sur- 
face tension o must decrease where radius of 
curvature R decreases peripherally. This might 
be plausible if we speculate that the scalar ten- 
sion f is constant and associated with individu- 
al dilator muscle fibers. As these fibers diverge 
toward the iris periphery, the force per unit 
width (or surface tension e) must decrease. In 
the second instance, if we assume that surface 
tension o is uniform at all points on the iris 
surface, then pressure P is greater at the pe- 
riphery where radius of curvature R is lesser. 
This is also plausible if we allow that there 
could be a pressure gradient due to resistance 
to aqueous flow through a long narrow pas- 
sage between the lens and iris. Anderson, Jin, 
and Wright! considered this possibility, but 
thought that it must not be acting because 
their observed contours varied little from 
Tiedeman's theoretical shape. However, it ap- 
pears to me that both are true: that Tiede- 
man's model predicts well the shape of the 
Observed iris contour and that surface tension 
differences, pressure gradient, or both, provide 
a physiologic explanation for the departure 
from an expected circular contour. 


JEFFREY W. KALENAK, M.D. 
Cleveland, Ohio 


Reply 


EDITOR: 

Dr. Kalenak has called attention to my equa- 
tion (2), and proposes an alternative approach 
to it. As the text of my article states, equation 
(2) is used only for the purpose of calculating 
the radially projected area of a unit segment of 
iris. The calculation of the angle O, from 
which the iris contour is determined through 
iterative steps, is not strongly dependent upon 
the curvature described by equation (2), and 
this point is discussed later in the article. The 
graphs in Figures 3 and 4 are not derived di- 
rectly from equation (2), but they are derived 
from the iterative solution of O, in the manner 
described in the paragraph following equation 
(9): ^... once the angle © is found, a small 
change in radial position, ø, can be multiplied 


times the tangent of the angle O to obtain a 
new set of starting coordinates. The new angle 
O in this position can be found and the entire 
cross section can be calculated in stepwise 
fashion with a high precision if ø is kept suita- 
bly small.” Indeed, these figures are accurate 
representations of the mathematically derived 
curves and were plotted with a computer 
graphics routine, using the program given in 
Figure 7. 

Dr. Kalenak proposes that the concept of 
surface tension might be applied to the iris. He 
is correct in that the concept of surface tension 
is mathematically valid when applied to soap 
bubbles, balloons, and Molteno blebs, but 
these thin layers of material differ significantly 
from iris tissue. Soap bubbles and balloons are 
homogeneous and resist stretching equally in 
any direction. The iris clearly has a different 
resistance to stretch along its muscular ele- 
ments (dilator muscle fibers) than it does to 
stretch in the perpendicular direction (across 
iris stroma). This inhomogeneity invalidates 
the use of the simple concept of surface ten- 
sion to describe the complex forces acting 
within the iris. One of the assumptions made 
for the model, as stated in the text, is that 
'" , . . there is no interaction between adjacent 
dilator fibers." The error introduced by this 
assumption is then discussed in the second 
paragraph of the Discussion section: 

' , . . This error [caused by neglecting the stro- 
mal elasticity] would be most significant at 
those places with the smallest predicted radius 
of curvature of the surface . . .." This is exactly 
as Anderson, Jin, and Wright! found. 

In presenting his example of a long balloon 
with a nipple at the end, Dr. Kalenak asserts 
that o and R are proportional as P remains 
constant. This is true only in those areas 
where o is constant, but most definitely not in 
the area of transition between low surface ten- 
sion (the nipple) and high surface tension (the 
body of the balloon) where the curvature actu- 
ally reverses locally surrounding the nipple, 
going through a region of infinite radius of 
curvature (but not infinite surface tension). 

The significance of my model is that it is 
able to predict the actual contour of the iris in 
vivo. To the extent that the assumptions are 
valid, the model is valid. While a pressure gra- 
dient may exist to account for some measured 
differences from the predicted contour, Ander- 
son, Jin, and Wright! have shown that the pre- 
dictions are correct to a high degree of preci- 
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sion, and thus confirm the fundamental 
validity of the model. 


j. 5. TIEDEMAN, M.D. 
Durham, North Carolina 


Reference 


1. Anderson, D. R., Jin, C. J., and Wright, M. M.: 
The physiologic characteristics of relative pupillary 
block. Am. J. Ophthalmol. 111:344, 1991. 


Delayed-Onset Pseudophakic 
Endophthalmitis 


EDITOR: 

In the article, "Delayed-onset pseudopha- 
kic endophthalmitis” by A. M. Fox, B. C. Joon- 
deph, H. W. Flynn, Jr., S. C. Pflugfelder, and 
T. J. Roussel (Am. J. Ophthalmol. 111:163, 
February 1991), we congratulate the authors 
on their superb clinical study. Other investiga- 
tors have called this entity "chronic bacterial 
endophthalmitis," as the authors point out. 
On the basis of our primate studies (1983- 
1985), we coined the term "anterior endoph- 
thalmitis," since the posterior capsule plays an 
important role in sequestering infectious or- 
ganisms in the anterior segment.'? Our primate 
studies accurately predicted the potential for 
this clinical syndrome in the setting of an ex- 
tracapsular cataract extraction before the origi- 
nal clinical reports in 1986.*” 

Finally, we wish to point out that this pri- 
mate model could be used to explore the vari- 


ous therapeutic modalities reported by Fox 
and others in the controlled manner. This 
might help us to determine decisively the ap- 
propriate role of intracameral antibiotics (ante- 
rior chamber as well as intravitreal), implant 
removal, and oral antibiotics. The many ques- 
tions raised concerning a fortunately rare clini- 
cal syndrome point to the use of a primate 
model to study these issues. 


FRANCIS E. O'DONNELL, JIR. M.D. 
TODD L. BEYER, D.O. 
St. Louis, Missouri 
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“USP DI" Drug Information, 1991, ed. 11. Pub- 
lished in the United States Pharmacopeial Con- 
vention, 12601 Twinbook Parkway, Rockville, 


Maryland, Three softcover books, boxed, 4,946 — 


pages, including subscription to 12 monthly 
updates, $130. Students with valid identifica- 
tion get a 40% discount. Volumes are also sold 
separately, with the updates: Volume 1 (two 
books), Drug Information for the Health Care 
Professional, 3,304 pages, $110. Volume Il (one 
book), Advice for the Patient (Drug Information 
in Lay Language), 1,642 pages, $42. 


*AMA DE" Drug Evaluations, Subscription, 
1991. Published by the American Medical Asso- 
ciation, 515 North State Street, Chicago, Hli- 
nois. Three loose-leaf binders in a slipcase. 
Updated quarterly with new pages and a news- 
letter, $116 to AMA members, $145 to non- 
members. Also available in a single annual 
volume (no updates) for $75 to members and 
$95 to nonmembers. 


*PDR" Physician's Desk Reference, 1991, ed. 
45. Published by Medical Economics Company, 
Inc., Oradell, New Jersey. A single annual vol- 
ume, 2,496 pages. Sent free to physicians; 
additional copies available for $49.95. The 
same group also publishes the following: PDR 
for Ophthalmology, $37.95; Drug Interactions 
and Side Effects Index, $34.95; Indications in- 
dex, $19.95; and others. The full text of all PDR 
publications is available on a CD-ROM (MS- 
DOS) for $595. All the dosage, contraindica- 
tions, and warning information in the PDH 
isavailable (verbatim) in a palm-size computer 
for $249. 


Reviewed by H. Stanley Thompson 
Iowa City, Iowa 


As every physician knows, there is drug in- 
formation everywhere, and it keeps arriving in 
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overwhelming quantities. The PDR is still a 
single volume but it seems to get bigger every 
year. Because it is published "with the coop- 
eration of the manufacturers whose products 
appear in it, the PDR stays even-handed by 
reproducing, word for word, the product de- 
scriptions prepared, edited, and approved by 
the manufacturer for the official package in- 
serts, and then providing the reader with vari- 
ous search strategies, 

The AMA DE is now in a sturdy loose-leaf 
format, and it is arranged by disease categories 
into 88 chapters: the cardiovascular drugs are 
in one section and the ophthalmologic drugs in 
another section. The various drugs available to 
treat a given condition are covered in the same 
chapter and can be readily compared. 

The USP DI is the biggest of the three. Vol- 
ume I is an encyclopedic compendium of pre- 
scription drugs arranged alphabetically by ge- 
neric name. The 25 pages of color illustrations 
of pills and capsules are arranged alphabetical- 
ly, so that, for example, five different sets of 
amitriptyline tablets in various sizes can be 
seen side by side. This format has its pros and 
cons: if you have an orange pill in your hand, 
and all you know about it is that it says “MSD 
697” on the side of the pill, it is hard to find out 
what the pill is until you look up MSD 697 ina 
nearby table and find that it is Dolobid 500 mg. 
But there is no Dolobid in the illustration pages, 
so you don't get visual confirmation until you 
look up Dolobid in another section and find 
that it is Diflunisal. A four-color illustration of 
Diflunisal is available. However, if you are hold- 
ing a purple tablet with “GG” or “RUGBY” 
on it, the USP DI illustrations will eventually 
show that it is amitriptyline, 75 mg, generic, 
but the PDR will leave you completely at sea. 

Taken together, the PDR, USP DI, and the 
AMA DE weigh 42 pounds. This is bad for the 
trees, bad for the landfills, and very inefficient. 
I hope that in a few years, following the lead of 
the PDR publications, we will be able to switch 
over completely to a machine-readable data- 
base. It might then be possible, by responding 
to various prompts, for a physician to ask the 
database some specific questions, such as: 
"What drug should 1 use to treat hypertension 
in a 42-year-old patient who is in the third 
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trimester of pregnancy and has congestive 
heart failure?" Until then, every physician must 
have access to drug information, and these 
three organizations are offering us access, each 
from a slightly different point of view. 





The Book List 





Clinical Procedures in Optometry. By J. Boyd 
Eskridge, John F. Amos, and Jimmy D. Bartlett. 
Philadelphia, J. B. Lippincott, 1991. 808 pages, 
index, illustrated. $125 


Color Atlas of Ophthalmic Surgery: Cataracts. 
By Richard P. Kratz and H. John Shammas. 
Philadelphia, J. B. Lippincott, 1991. 226 pages, 
index, illustrated. $150 


Color Atlas/Text of Ophthalmic Parasitology. By 
B. H. Kean, Tsieh Sun, and Robert M. Ells- 
worth. New York, Igaku-Shoin Medical Publish- 
ers, Inc., 1991. 233 pages, index, illustrated. 
$110 


Light: Medicine of the Future. By Jacob Liber- 
man. Santa Fe, New Mexico, Bear and Compa- 
ny Publishing, 1991. 251 pages, index, illustrat- 
ed. $22.95 


Neurologic Clinics. Edited by Lenore A. Breen. 
Philadelphia, W. B. Saunders, 1991. 247 pages, 
index, illustrated. $79 (per year individual), $94 
(per year institution) 


Vascular Tumors and Malformations of the Ocu- 
lar Fundus. By J. J. De Laey and M. Hanssens. 
Netherlands, Kluwer Academic Publishers, 
1990. 241 pages, index, illustrated. $121 





Obituary 





C. WILBUR RUCKER, M.D. 


1900-1991 
Charles Wilbur Rucker, B.S., M.D., M.S., in 
ophthalmology, consultant in ophthalmology 
at Mayo Clinic, Rochester, Minnesota from 
1937 until 1967, head of the Department of 
Ophthalmology from 1949 until 1961, and pro- 
fessor of ophthalmology in the Mayo Graduate 





C. Wilbur Rucker, M.D. 
1990-1991 


School of Medicine, died March 14, 1991, in 
Rochester, Minnesota. 

Dr. Rucker was born Jan. 30, 1900, in Good- 
hue, Minnesota, the son of Elizabeth Olsen 
Rucker and Charles Edward Rucker. After high 
school in Red Wing, Minnesota, he attended the 
University of Minnesota, where he received his 
B.S. degree in 1922 and his M.D. degree in 
1926, after completing a year of internship at 
Letterman General Hospital in San Francisco. 

He entered the Mayo Foundation as a fellow 
in ophthalmology April 1, 1926, and spent 27 
months in ophthalmology, three months in 
experimental surgery, and three months in oto- 
laryngology and rhinology. He attended the 
University of Minnesota Medical School for six 
months. He was awarded the M.S. degree in 
ophthalmology in 1929. After leaving the Mayo 
Foundation July 1, 1929, he began a private 
practice in Minneapolis. He was appointed in- 
structor in the University School of Medicine, 
as ophthalmologist in the Student Health Serv- 
ice, and was on the staff of Northwestern Hos- 
pital. 

In 1937, Dr. Rucker rejoined the Mayo Clinic 
as consultant in ophthalmology and was ap- 
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pointed assistant professor of ophthalmology 
in the Mayo Graduate School of Medicine. He 
became associate professor in 1944 and profes- 
sor in 1950. He was chairman of the Depart- 
ment of Ophthalmology from 1949 until 1961, 
and senior consultant until his retirement in 
1967. He restricted his practice to medical oph- 
thalmology and neuro-ophthalmology. 

He was certified by the American Board of 
Ophthalmology in 1929, and in 1956 was elect- 
ed to the Board. He served eight years as a 
director and four additional years as consul- 
tant, and as chairman in 1962 and 1963. 

Dr. Rucker contributed over 100 published 
papers to the medical literature, most concern- 
ing medical ophthalmology, neuro-ophthal- 
mology, and ophthalmic history. He collected 
old and rare ophthalmic books and donated 
these to the Mayo Medical Library. For many 
years he was an active member of the Mayo 
Medical Library Committee, and in 1972 the 
Library presented him with a plaque in recogni- 
tion of his services. 

He was a member of the American Medical 
Association (chair of the Section on Ophthal- 


mology in 1962), the American Academy of 
Ophthalmology, the Minnesota Academy of 
Ophthalmology, the American Ophthalmologi- 
cal Society (74th president in 1970), the Alumni 
Association of the Mayo Graduate School of 
Medicine, the Phi Rho Sigma medical fraterni- 
ty, the Society of Sigma Xi, and the Tau Kappa 
Epsilon academic fraternity. 

Dr. Rucker was awarded the Lucien B. Howe 
medical twice: in 1966, from the Section on 
Ophthalmology and the American Medical As- 
sociation, and in 1971 form the American Oph- 
thalmological Society. In 1974, he received the 
Leslie Dana Medal from the Society for the 
Prevention of Blindness. He delivered the Gif- 
ford Memorial Lecture in Chicago in 1956, the 
Charles H. May Memorial Lecture in New York 
in 1960, and the de Schweinitz Lecture in Phila- 
delphia in 1962. He was associate editor of the 
Archives of Ophthalmology. 

He was married to Mabel (Mibs) Holaday of 
Webster City, Iowa, June 29, 1929. She died in 
1990. Two sons, Dean A. and Charles E., both of 
Tucson, Arizona, survive. 


ROBERT W. HOLLENHORST, SR. 








ABSTRACT DEPARTMENT 


Edited by Michael A. Kass, M.D. 





Survey of the optical quality of intraocular 
lens implants. Grossman, L. W.*, Igel, D. A., 
and Faaland, R. W.: J. Cataract Refract. Surg. 
17:168, 1991. 


INTRAOCULAR LENSES, OPTICAL STANDARDS 


Intraocular lenses from 15 United States 
firms were tested for conformance to the re- 
quirements of the American National Stan- 
dards Institute Z80.7 standard for intraocular 
lenses. A total of 162 intraocular lenses were 
tested for resolution, astigmatism, and accura- 
cy of labeled power. Average resolving power 
was 7896 of the diffraction limit, much better 
than the minimum requirement, which is typi- 
cally equivalent to 3096 of the diffraction limit. 
This suggests that the Z80.7 requirement could 
be markedly tightened with little effect on cur- 
rent production practices. Only one intraocular 
lens exhibited astigmatism in excess of 0.25 
diopters. Differences between measured and 
labeled power in excess of 0.50 diopters were 
found in 22 lenses, indicating that accuracy of 
refractive power may be the most common opti- 
cal problem of the lenses.—Michael A. Kass 


*Office of Science and Technology, Center for Devic- 
es and Radiological Health, Food and Drug Adminis- 
tration, 1901 Chapman Ave., Rockville, MD 20857. 


A doubie-masked evaluation of lignocaine- 
prilocaine cream (EMLA) used to alleviate the 
pain of retrobulbar injection. Sunderraj, P., 
Kirby, J., Joyce, P. W., and Watson, A.*: Br. J. 
Ophthalmol. 75:130, 1991. 


RETROBULBAR INJECTION, PAIN, ANESTHETIC 
CREAM 


A randomized, placebo controlled, double- 
masked study was undertaken in 115 patients 
undergoing cataract surgery to assess the effica- 
cy of the anesthetic cream EMLA (eutectic mix- 
ture of local anesthetic, lignocaine-prilocaine) 
in alleviating the pain of retrobulbar injection. 
Sixty three patients received the EMLA cream 
and 52 the placebo cream. The pain was as- 
sessed objectively by the anesthetist, who ob- 
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served the reaction of the patient on needle 
insertion, and subjectively by the patient. Sig- 
nificantly lower pain scores were recorded in 
patients treated with EMLA cream (anesthe- 
tist’s observation: p < 0.01, patient's assess- 
ment: p < 0.006). No patients experienced 
serious side effects in either treatment group. — 
Authors’ abstract 


“Department of Ophthalmology, District General 
Hospital, Southport PR8 6N}. 


A randomized clinical trial of scatter photo- 
coagulation of proliferative sickle cell reti- 
nopathy. Farber, M. D.*, Jampol, L. M., Fox, 
P., Moriarty, B. J., Acheson, R. W., Rabb, 
M. F., and Serjeant, G. R.: Arch. Ophthalmol. 
109:363, 1991. 


SICKLE CELL RETINOPATHY, SCATTER 
PHOTOCOAGULATION THERAPY 


A randomized prospective clinical trial of 
argon laser scatter photocoagulation therapy 
for proliferative sickle cell retinopathy was per- 
formed on 116 patients (174 eyes) in Kingston, 
Jamaica. Ninety-nine eyes were treated with 
scatter photocoagulation and 75 eyes served as 
controls. The average length of follow-up was 
42 months for the control eyes and 47 months 
for the treated eyes. Prolonged loss of visual 
acuity was statistically significantly reduced in 
the treated eyes. The incidence of vitreous hem- 
orrhage was also significantly reduced in the 
treated eyes after controlling for the previously 
defined risk factors of vitreous hemorrhage and 
extent of proliferative sickle cell retinopathy at 
entry into the study. There were no complica- 
tions associated with argon laser scatter photo- 
coagulation. Scatter photocoagulation of prolif- 
erative sickle cell retinopathy is currently the 
most effective and safe way to treat patients 
with sea fan neovascularization.—Authors' ab- 
stract 


"Department of Ophthalmology, UIC Eye Center, 
University of Illinois at Chicago, 1855 W. Taylor St., 
Chicago, IL 60612. 
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Blood contacts during surgical procedures. 
Panlilio, A. L.*, Foy, D. R., Edwards, J. R., Bell, 
D. M., Welch, B. A., Parrish, C. M., Culver, 
D. H., Lowry, P. W., Jarvis, W. R., and Perlino, 
C. A.: JAMA 265:1533, 1991. 


SURGERY, BLOOD CONTACT, OPERATING ROOM 
PERSONNEL 


Operating room personnel are at risk for 
infection with blood-borne pathogens through 
blood contact. To describe the nature and fre- 
quency of blood contact and its risk factors, 
trained observers monitored a sample of opera- 
tions performed by six surgical services at 
Grady Memorial Hospital, Atlanta, Ga., for 6 
months. In 62 (30.1%) of 206 operations, at 
least one blood contact was observed. Of 1828 
operating room person-procedures observed, 
96 (5.2%) had 147 blood contacts (133 skin 
contacts [90%], 10 percutaneous injuries [7%], 
and four eye splashes [396]). The mean number 
of blood contacts per 100 person-procedures 
was highest for surgeons (18.6). The frequency 
of percutaneous injury was similar among sur- 
geons and scrub staff (mean, 1.2 per 100 work- 
er-procedures for each group). Risk factors for 
surgeons’ blood contacts were (1) performing a 
trauma, burn, or orthopedic emergency proce- 
dure (odds ratio [OR], 4.1; 95% confidence 
interval [CI], 2.0 to 8.7); (2) patient blood loss 
exceeding 250mL (OR, 2.1; 95% CI, 1.2 to 3.7); 
and (3) being in the operating room longer than 
1 hour (OR, 3.3; 95% CI, 1.6 to 7.1). Of 100 
blood contacts among surgeons, 81 (74%) were 
potentially preventable by additional barrier 
precautions, such as face shields and fluid- 
resistant gowns. Twenty-one (84%) of 25 blood 
contacts among surgeons in procedures in 
which all three risk factors were present were 
potentially preventable by additional barriers. 
Of 29 blood contacts among anesthesia and 
circulating personnel, 20 (69%) would have 
been prevented by glove use. For surgical pro- 
cedures in which operating room personnel are 
at increased risk of blood contact, reevaluation 
of surgical technique, use of appropriate barrier 
precautions, and development of puncture-re- 
sistant glove materials are indicated.—Authors' 
abstract 


*Hospital Infections Program, Centers for Disease 
Control, Mailstop C-10, Atlanta, GA 30333. 


Clinical Use of Ultrasound Biomicroscopy. 
Pavlin, C. J.*, Harasiewicz, K., Sherar, M. D., 


and Foster, F.S.: Ophthalmology 98:287, 
1991. 


ULTRASOUND BIOMICROSCOPY, VISUALIZATION 
OF OCULAR STRUCTURES 


The authors have developed a method of 
obtaining images of cross-sections of the intact 
anterior globe at microscopic resolution. High- 
frequency ultrasound transducers (50-100 
MHz) have been developed and incorporated 
into a clinical B-scan device capable of produc- 
ing images in the living human eye to a depth of 
approximately 4 mm at an axial and lateral 
resolution approaching 20 pm. Clinical use of 
this instrument is no more difficult than con- 
ventional immersion ultrasonography. The au- 
thors' results in a series of 14 clinical cases have 
shown that this method can provide informa- 
tion unavailable from any other imaging tech- 
nique. Anterior segment tumors difficult to de- 
fine with conventional ultrasound can be 
measured and the extent of invasion deter- 
mined. Differentiation of tissue on the basis of 
internal acoustic characteristics is aided by the 
very fine backscatter speckle patterns at these 
frequencies. Pathology behind anterior seg- 
ment opacities can be imaged in detail and the 
ability to image angle structures in cross- 
section allows a new quantitative method of 
gonioscopy. The ability to define the relation- 
ship of the iris, posterior chamber, zonules, 
ciliary body, and lens is potentially helpful in 
understanding mechanisms of glaucoma. Ocu- 
lar structures can be measured with increased 
accuracy. Clinical ultrasound biomicroscopy 
(UBM) has shown significant potential as an aid 
in diagnoses of ocular disease.—Authors' ab- 
stract 


*Ocular Oncology Clinic, Princess Margaret Hospi- 
tal, 500 Sherbourne St., Toronto, Ontario, Canada 
M4X 1K9. 


The incidence of ulcerative keratitis among 
aphakic contact lens wearers in New En- 
gland. Glynn, R. J., Schein, O. D., Seddon, 
J. M.*, Poggio, E. C., Goodfellow, J. R., Scar- 
dino, V. A., Shannon, M. J., and Kenyon, K. R.: 
Arch. Ophthalmol. 109:104, 1991. 


CONTACT LENS WEAR, ULCERATIVE KERATITIS 
We conducted a population-based incidence 


study in five New England states to quantify the 
risk of ulcerative keratitis associated with con- 
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tact lens use among aphakic persons. All prac- 
ticing ophthalmologists in the five-state area 
were surveyed to identify prospectively all new 
cases of ulcerative keratitis during a 4-month 
period. The number of aphakic persons using 
specific types of contact lenses was estimated 
through a telephone survey of 4178 households 
identified by random digit dialing. The annual- 
ized incidence of ulcerative keratitis among 
aphakic persons using contact lenses was esti- 
mated to be 52 cases per 10,000 aphakic contact 
lens wearers (95% confidence interval (CI), 
31.1 to 86.9). The risk of ulcerative keratitis 
varied substantially by lens use, with extended 
wear having an estimated seven-fold greater 
risk relative to daily wear (9596 CI, 1.6 to 30.2). 
Rates of ulcerative keratitis in aphakic persons 
using contact lenses were much greater than 
rates among cosmetic wearers of the same lens 
type: for daily-wear lenses, aphakic persons 
were estimated to have 6.3 times the risk of 
cosmetic wearers (95% CI, 1.9 to 21.0), and for 
extended-wear lenses, aphakic persons were 
estimated to have 8.7 times the risk of cosmetic 
wearers (95% CI, 3.5 to 21.9). These risks are 
useful in assessing the benefits and risks of 
contact lens wear as an alternative to other 
methods of aphakic correction.—Authors’ ab- 
stract 


*Epidemiology Unit, Massachusetts Eye and Ear In- 
firmary, 243 Charles St., Boston, MA 02114. 


Nyctalopia with normal rod function: A sup- 
pression of cones by rods. Falcao-Reis, F. M., 
Hogg, C. R., Frumkes, T. E., and Arden, G. B.*: 
Eye 5:138, 1991. 


ROD CONE INTERACTION, NIGHT BLINDNESS 


Twenty-nine patients with exaggerated rod- 
cone interaction are described. All were re- 
ferred because they appeared to suffer from 
night blindness. ERG and EOGs were per- 
formed but were normal. However, investiga- 
tion with a modified dark-adaptometry tech- 
nique showed that in these patients cone flicker 
thresholds rise considerably more during dark 
adaptation than is normal, and this is sufficient 
to explain the symptoms. In one case, the con- 
dition appears familial. Many patients report 
their symptoms begin in early adult life and 
slowly get worse, but we have no objective 
evidence of progression.—Authors’ abstract 


*Electrodiagnostic clinic, Moorfields Eye Hospital, 
City Rd., ECIV 2PD London, U.K. 


Recoverin: A calcium sensitive activator of 
retinal rod guanylate cyclase. Dizhoor, A. M., 
Ray, S., Kumar, S., Niemi, G., Spencer, M., 
Brolley, D., Walsh, K. A., Philipov, P. P., Hur- 
ley, J. B.*, and Stryer, L.: Science 251:915, 
1991. 


PHOTOEXCITATION, CYCLIC GMP, RECOVERIN 


Vertebrate retinal photoreceptors recover 
from photoexcitation-induced hydrolysis of 
guanosine 3’, 5'-monophosphate (cyclic GMP) 
by resynthesizing cyclic GMP, which reopens 
cation channels that have been closed by light. 
Activation of guanylate cyclase by light- 
induced depletion of cytosolic calcium is a key 
event in this recovery process. This cyclase has 
now been shown to be regulated by a 23- 
kilodalton calcium binding protein. The protein 
is present in both rod and cone photoreceptors 
and was named recoverin because it promotes 
recovery of the dark state. The amino acid 
sequence of recoverin exhibits three potential 
calcium binding sites (EF hands). That re- 
coverin binds calcium was confirmed with calci- 
um-45 and by observing calcium-induced 
changes in its tryptophan fluorescence. Re- 
coverin activated guanylate cyclase when free 
calcium was lowered from 450 to 40 nM, an 
effect that was blocked by an antibody to re- 
coverin. Thus, guanylate cyclase in retinal rods 
is stimulated during recovery by the calcium- 
free form of recoverin. A comparison of re- 
coverin with other calcium binding proteins 
reveals that it may represent, along with the 
protein visinin, a family of proteins that are 
regulated by submicromolar calcium concen- 
trations.—Authors’ abstract 


*Department of Biochemistry and Howard Hughes 
Medical Institute, University of Washington, Seattle, 
WA 98195. 


Hospital cost containment in the 1980s. Hard 
lessons learned and prospects for the 1990s. 
Schwartz, W. B.*, and Mendelson, D. N.: N. 
Engl. J. Med. 324:1037, 1991. 


COST CONTAINMENT, NUMBER OF INPATIENT 
DAYS, NUMBER OF ADMISSIONS 


A key strategy used to contain hospital costs 
during the 1980s was to reduce the total num- 
ber of admissions and the average length of 
stay. Using data from the American Hospital 
Association and the Health Care Financing Ad- 
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ministration, the authors calculated the savings 
in the total number of inpatient days as the 
deviation from the historical increase in the 
number of inpatient days per year. They then 
estimated the increase in costs that would have 
been observed if the reduction in the number of 
inpatient days had not occurred. Finally, the 
authors compared the rates of increase in hospi- 
tal reimbursement for Medicare beneficiaries 
and for patients not covered by Medicare. 

The total number of inpatient days per year 
decreased by 2896 between 1981 and 1988. The 
annual reduction was greatest in 1984 and 1985 
and became progressively smaller in each sub- 
sequent year; by 1988, there was virtually no 
further reduction in the total number of inpa- 
tient days. The brief slowing of the increase in 
costs in the mid-1980s can be attributed entire- 
ly to the reduction in the number of inpatient 
days per year. The underlying rate of increase in 
costs was thus unaffected by efforts to contain 
spending. 

An increased number of outpatient visits par- 
tially offset the savings that resulted from the 
reduction in the number of inpatient days. This 
increase persisted even when the savings that 
were the results of the lower number of inpa- 
tient days dwindled, and it virtually eliminated 
any dollar savings during the latter part of the 
1980s. Between 1976 and 1982, Medicare 
spending on services provided by acute-care 
hospitals increased by 9.296 per year in real 
terms, whereas non-Medicare expenditures in- 
creased by only 4.696. This pattern has been 
reversed in recent years; from 1987 through 
1988, Medicare spending increased by only 
0.696 per year, whereas non-Medicare spending 
increased by 996. It thus appears that the era of 
easy reductions in the number of inpatient 
days, with the associated attenuation of in- 
creasing costs, is largely over. If further reduc- 
tions in inpatient days are accompanied by an 
increase in the amount of ambulatory care simi- 
lar to that seen during the past few years, the 
net savings will probably be negligible. Once 
the potential savings resulting from reductions 
in the number of inappropriate inpatient days 
has been exhausted, real hospital costs can be 
expected to increase, unless other effective 
measures to contain costs are implemented.— 
Michael A. Kass 


*Department of Medicine, Tufts University School of 
Medicine, 136 Harrison Ave., Boston, MA 02111. 


How well has Canada contained the costs of 
doctoring? Hughes, J. S.*: JAMA 265:2347, 
1991. 


CANADA, COST CONTAINMENT, NUMBER OF 
PHYSICIANS, INCREASED UTILIZATION 


Canada's provinces have had varying success 
at containing the costs of physician services 
through the use of fee schedules and expendi- 
ture targets. This article examines the wide 
variation in the increases in the costs of physi- 
cian services among Ontario, Quebec, and Brit- 
ish Columbia between 1975 and 1987. Cost 
increases during that time resulted from vari- 
ous combinations of increases in prices (fees) 
and utilization, stimulated by an increased sup- 
ply of physicians. Differences among the three 
provinces resulted from differences in the ag- 
gressiveness of fee schedule controls and 
whether expenditure targets were imposed. Re- 
gardless of the degree of expenditure increases, 
utilization increased steadily in all three prov- 
inces and was associated most consistently with 
growth in the supply of physicians. This was 
most dramatically illustrated in Quebec, which 
noted the most rapid rise in physician-to-popu- 
lation ratio. Cost containment may ultimately 
require constraints on the number of new phy- 
sicians in addition to controls on fees and 
utilization.— Author's abstract 


*Dana Diagnostic Center, Yale-New Haven Hospital, 
New Haven, CT 06504. 


The origin of the full-time faculty system. 
Implications for clinical research. Fye, W. B.*: 
JAMA 265:1555, 1991. 


FULL-TIME FACULTY, CLINICAL RESEARCH, 
PATIENT RELATED ACTIVITY 


Clinical research has long been viewed as a 
fragile pursuit requiring special nurturing. The 
full-time clinical faculty system was introduced 
in the early 20th century to provide a milieu 
that would foster clinical investigation. This 
article, based on extensive archival research, 
will show that the main goal of the architects of 
the full-time system was to stimulate research 
by removing the incentive for medical profes- 
sors to devote their main energy to practice. 
The plan was developed by preclinical scien- 
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tists at The Johns Hopkins Medical School (Bal- 
timore, MD) and was inaugurated there in 1913 
with the financial assistance of the Rockefeller 
General Education Board. As other medical 
schools adopted traditional academic criteria 
for appointment and advancement, there were 
additional incentives for faculty members to 
undertake research. In the 1920s, the General 
Education Board yielded to pressure to libera- 
lize its definition of full time and began to 
support medical schools that implemented 
what came to be known as the "geographic 
full-time plan.” Increased government support 
and other factors encouraged the expansion of 
full-time plans and led to an impressive in- 
crease in the output of research. Today, growing 
pressure on full-time clinical faculty members 
to generate income from practice for them- 
selves and their institutions threatens the fu- 
ture of clinical research in this country.—Au- 
thor's abstract 


"Cardiology Department, Marshfield Clinic, 1000 
North Oak Ave., Marshfield, WI 54449-5777, 


Do house officers learn from their mistakes? 
Wu, A. W.*, Folkman, S., McPhee, S. J., and 
Lo, B.: JAMA 265:2089, 1991. 


MEDICAL MISTAKES, ADVERSE OUTCOMES, 
LEARNING FROM THE MISTAKE 


Mistakes are inevitable in medicine. To learn 
how medical mistakes relate to subsequent 
changes in practice, we surveyed 254 internal 
medicine house officers. One hundred fourteen 
house officers (4596) completed an anonymous 
questionnaire describing their most significant 
mistake and their response to it. Mistakes in- 
cluded errors in diagnosis (3396), prescribing 
(29%), evaluation (2196), and communication 
(5%) and procedural complications (11%), Pa- 
tients had serious adverse outcomes in 90% of 
the cases, including death in 3196 of cases. Only 
54% of house officers discussed the mistake 
with their attending physicians, and only 2496 
told the patients or families. House officers who 
accepted responsibility for the mistake and dis- 
cussed it were more likely to report construc- 
tive changes in practice. Residents were less 
likely to make constructive changes if they 
attributed the mistake to job overload. They 
were more likely to report defensive changes if 


they felt the institution was judgmental. De- 
creasing the work load and closer supervision 
may help prevent mistakes. To promote learn- 
ing, faculty should encourage house officers to 
accept responsibility and to discuss their mis- 
takes.— Authors’ abstract 


“Johns Hopkins University, 624 N. Broadway, Balti- 
more, MD 21205. 


A prospective study of advance directives for 
life-sustaining care. Danis, M.*, Southerland, 
L. L, Garrett, J. M., Smith, J. L., Hielema, F., 
Pickard, C. G., Egner, D. M., and Patrick, D. L.: 
N. Engl. J. Med. 324:882, 1991. 


ADVANCE DIRECTIVES, TREATMENT 
PREFERENCES, LIFE-SUSTAINING CARE 


The use of advance directives is recommend- 
ed so that people can determine the medical 
care they will receive when they are no longer 
competent. In a prospective study conducted 
over a two-year period, 126 competent resi- 
dents of a nursing home and 49 family members 
of incompetent patients were interviewed to 
determine their preferences with respect to 
hospitalization, intensive care, cardiopulmo- 
nary resuscitation, artificial ventilation, sur- 
gery and tube feeding in the event of critical 
illness, terminal illness or permanent uncon- 
sciousness. Advance directives, consisting of 
signed statements of treatment preferences, 
were placed in the medical record to assist in 
care in the nursing home and to be forwarded to 
the hospital if necessary. During 96 hospitaliza- 
tions or deaths in the nursing home, care was 
consistent with previously expressed wishes 
75% of the time. Among the 24 cases in which 
inconsistencies occurred, six involved care that 
was provided more aggressively than had been 
requested, and 18 involved care that was less 
aggressive than had been requested. Inconsis- 
tencies were more likely in the nursing home 
than in the hospital.—Michael A. Kass 


"Division of General Medicine and Clinical Epidemi- 
ology, Campus Box 7110, 5025A Old Clinic Bldg., 
University of North Carolina, Chapel Hill, NC 
27599-7110. 


Visuospatial impairment in Parkinson's dis- 
ease. Levin, B. E., Llabre, M. M., Reisman, S., 
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Weiner, W. J., Sanchez-Ramos, J., Singer, C., 
and Brown, M. C.: Neurology 41:365, 1991. 


PARKINSON'S DISEASE, VISUOSPATIAL DEFICITS, 
DEMENTIA 


There have been a number of reports of visual 
deficits in patients with Parkinson's disease. 
However, little is known about the rate of 
progression of these deficits and whether vis- 
uospatial functions are selectively involved or 
part of global dementia. A cohort of 183 pa- 
tients with idiopathic Parkinson's disease and 
90 control subjects underwent six different 
tests of visuospatial functioning. The patients 
were classified as to whether they had early 
(one to four years), middle (five to ten years), or 
advanced (ten or more years) disease. Perfor- 
mance deteriorated in five of the six visuo- 
spatial measures as a function of disease dura- 
tion. The results were not influenced by age or 
anticholinergic medication. Facial recognition 
was the first visuospatial skill to deteriorate in 
Parkinson's disease. These findings suggest 
that visuospatial deficits are common in pa- 
tients with Parkinson's disease. Whereas some 
of the deficits are related to dementia, others 
are independent of dementia.—Michael A. 
Kass 


*Department of Neurology (D4-5), University of Mi- 
ami School of Medicine, P.O. Box 016960, Miami, FL 
33101. 


Congenital-type nystagmus emerging in later 
life. Gresty, M. A.*, Bronstein, A. M., Page, 
N. G., and Rudge, P.: Neurology 41:653, 1991. 


LATE-ONSET NYSTAGMUS 


Six patients developed florid nystagmus with 
consequent visual symptoms as teenagers or 
adults. In three patients, previous ophthalmic 
examination had failed to detect nystagmus. 
Results of ophthalmic and neurologic examina- 
tions were unremarkable and no neurologic 
diseases have developed in these patients over 
a follow-up of two to 15 years. Ocular move- 
ment recordings showed the nystagmus to be 
indistinguishable from congenital nystagmus, 
which usually becomes manifest in early infan- 
cy. It appears that a congenital-type nystagmus 
can emerge spontaneously in later life and that 


the nystagmus does not imply a developing 
neurologic disorder.—Michael A. Kass 


*Medical Research Council, Human Movement and 
Balance Unit, National Hospital for Neurology and 
Neurosurgery, Queen Square, London WCIN 3BC, 
U.K. 


Early botulinum toxin treatment of acute sixth 
nerve palsy. Murray, A. D N.*: Eye 5:45, 1991. 


SIXTH NERVE PALSY, BOTULINUM TREATMENT 
MEDIAL RECTUS MUSCLE 


Eight patients with total sixth nerve palsy 
were treated with botulinum toxin injection to 
the antagonist non-paretic medial rectus, with- 
in eight weeks of the onset of the palsy. Within 
a few days seven of the eight gained fusion 
without the necessity of a marked head turn, 
and none complained of confusing reversal of 
diplopia. The same seven recovered full func- 
tion. The mean follow-up period after the last 
injection was 20 months. 

Seven palsies were the result of head trauma 
and one was due to cerebro-vascular disease. 

This preliminary report suggests that early 
botulinum toxin injection of patients with re- 
cent onset sixth nerve palsy is beneficial. Al- 
though all of the patients may possibly have 
recovered full lateral rectus function without 
treatment, the aetiologies of their palsies were 
of the type that frequently do not resolve. A 
randomized double-blind study is necessary 
more precisely to determine the effectiveness of 
this form of therapy.— Author's abstract 


*Department of Ophthalmology, University of Cape 
Town Medical School, Observatory, 7925, South Af- 
rica. 


Serum lipids and lipoproteins are less power- 
ful predictors of extracranial carotid artery 
atherosclerosis than are cigarette smoking 
and hypertension. Homer, D., Ingall, T.J., 
Baker, Jr., H. L., O'Fallon, W. M., Kottke, B. A., 
and Whisnant, J. P.*: Mayo Clin. Proc. 66:259, 
1991. 


CAROTID ARTERY ATHEROSCLEROSIS, SMOKING, 
HYPERTENSION, LOW-DENSITY LIPOPROTEIN 
CHOLESTEROL 


Vol. 112, No. 2 
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The effect of serum lipids and lipoproteins on 
extracranial carotid artery atherosclerosis was 
studied in patients who underwent carotid arte- 
riography. Serum lipid and lipoprotein values 
along with data on other potential predictors of 
extracranial carotid artery atherosclerosis were 
determined in 240 patients who had at least one 
extracranial carotid artery visualized. In a mul- 
tiple logistic regression analysis, the indepen- 
dently significant predictors of extracranial ca- 
rotid artery atherosclerosis were, in decreasing 
order of significance, duration of smoking of 
cigarettes, hypertension, age, and low-density 
lipoprotein cholesterol. Serum cholesterol, tri- 
glycerides, high-density lipoprotein cholester- 
ol, and apolipoprotein A-I did not show an 
independent effect. Although low-density lipo- 
protein cholesterol was an independent predic- 
tor of extracranial carotid artery atherosclero- 
sis, its effect as a predictor was far outweighed 
by the effects of the duration of smoking of 
cigarettes and a history of hypertension.—Mi- 
chael A. Kass 


*Department of Health Sciences Research, Mayo 
Clinic, Rochester, MN 55905. 


Frequency and clinical significance of Lyme 
seropositivity in patients with isolated optic 
neuritis. Jacobson, D. M.*, Marx, J. J., and 
Diesk, A.: Neurology 41:706, 1991. 


OPTIC NEURITIS, LYME DISEASE 


Antibody reactivity against Borrelia burg- 
dorferi was examined in 20 consecutive patients 
with newly diagnosed isolated optic neuritis 
who resided in a region endemic for Lyme 
disease. Four of 20 (2096) patients had positive 
results of serum biochemical analysis. All three 
patients who had follow-up serum biochemical 
analyses performed showed increasing conva- 
lescent concentrations of Borrelia-specific IgM. 
One patient refused lumbar puncture, one had 
clinically normal cerebrospinal fluid constitu- 
ents except for an increased Lyme-antibody 
index, and two had cerebrospinal fluid lympho- 
cytic pleocytosis that remained unexplained 
after extensive evaluations for causes other 
than Lyme disease. We treated both patients 
who had pleocytosis with intravenously admin- 
istered ceftriaxone; the pleocytosis and optic 
nerve function improved. In the other two pa- 


tients orally administered antibiotics contrib- 
uted to excellent recovery of visual acuity. 
Serologic testing for Lyme disease may be war- 
ranted for human beings with optic neuritis 
who reside in an endemic region. Patients with 
increasing convalescent antibody concentra- 
tions or unexplained cerebrospinal pleocytosis 
should receive antibiotic treatment for Lyme 
disease.—Michael A. Kass 


*Neuro-ophthalmology (4F), Marshfield Clinic, 1000 
North Oak Ave., Marshfield, WI 54449. 


Retinal ganglion cell loss is size dependent in 
experimental glaucoma. Glovinsky, Y., Quig- 
ley, H. A.*, and Dunkelberger, G. R.: Invest. 
Ophthalmol. Vis. Sci. 32:484, 1991. 


EXPERIMENTAL GLAUCOMA, PREFERENTIAL 
LARGE GANGLION CELL LOSS 


Thirty-two areas located in the temporal mid- 
peripheral retina were evaluated in whole- 
mount preparations from four monkeys with 
monocular experimental glaucoma. Diameter 
frequency distributions of remaining ganglion 
cells in the glaucomatous eye were compared 
with corresponding areas in the normal fellow 
eye. Large cells were significantly more vulner- 
able at each stage of cell damage as determined 
by linear-regression analysis. The magnitude of 
size-dependent loss was moderate at an early 
stage (2096 loss), peaked at 5096 total cell loss, 
and decreased in advanced damage (7096 loss). 
In glaucomatous eyes, the lower retina had 
significantly more large cell loss than the corre- 
sponding areas of the upper retina. In optic 
nerve zones that matched the retinal areas 
studied, large axons selectively were damaged 
first. Psychophysical testing aimed at functions 
subserved by larger ganglion cells is recom- 
mended for detection and follow-up of early 
glaucoma; however, assessment of functions 
unique to small cells is more appropriate for 
detecting change in advanced glaucoma.—Au- 
thors' abstract 


"Maumenee B110, Wilmer, Johns Hopkins Hospital, 
600 N. Wolfe, Baltimore, MD 21205. 


Effects of apomorphine, a dopamine receptor 
agonist, on ocular refraction and axial eion- 
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gation in a primate model of myopia. luvone, 
P. M.*, Tigges, M., Stone, R. A., Lambert, S., 
and Laties, A. M.: Invest. Ophthalmol. Vis. Sci. 
32:1674, 1991. 


MYOPIA, ANIMAL MODEL, DOPAMINE AGONIST 


The authors examined the effect of local ad- 
ministration of a dopamine receptor agonist on 
visual deprivation-induced excessive ocular 
growth and myopia. Eight rhesus monkeys were 
monocularly deprived of vision from birth with 
opaque contact lenses. Four of the monkeys 
received drops of 196 apomorphine HCL 2-3 
times/day in the occluded eye; the four control 
monkeys received vehicle only. Axial lengths 
were determined by A-scan ultrasonography at 
birth and at 5-7 months of age. The authors 
assessed the axial elongation by comparing the 
postnatal growth in the axial dimension of the 
occluded eyes with the postnatal growth in 
nonoccluded eyes. In three of the four control 


monkeys, occlusion increased axial growth by 
an average of 1.3 mm. In contrast, they found 
that growth of the occluded and nonoccluded 
eyes of the apomorphine-treated monkeys was 
equivalent, except in one monkey whose non- 
occluded eye did not develop normally and was 
anomalously small. At 6.5-9.5 months of age, 
three of four controls had myopic refractive 
errors (-3 to —7 diopters) in the occluded eyes; 
three or four of the apomorphine-treated mon- 
keys had hyperopic refractive errors (+1 — +3 
diopters) in their occluded eyes. The occluded 
eye of the fourth monkey was only —0.5 diop- 
ters myopic. The findings suggest that apomor- 
phine administration retards excessive axial 
elongation and the concomitant development 
of myopia associated with visual deprivation in 
primates.—Authors’ abstract 


*Department of Pharmacology, Emory University 
School of Medicine, Atlanta, GA 30322. 
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Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 1'-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


IX Congress of the European Society of 
Ophthalmology 


The IX Congress of the European Society of 
Ophthalmology and the first joint meeting with 
the European Academy of Ophthalmology will 
be held May 24-28, 1992, in Brussels, Belgium. 
For additional information, write Congress 
Ophthalmology 1992, Brussels International 
Trade Fair, Belgleplein, B-1020 Brussels, Bel- 
gium. 


international Society for Optical 
Engineering: Ophthalmic Technologies il 


The International Society for Optical Engi- 
neering will hold Part 2 of Biomedical Optics 
92, Jan. 19-24, 1992, in Los Angeles. For addi- 
tional information, write Roberta Hart, SPIE, 
P.O. Box 10, Bellingham, WA 98227-0010; tele- 
phone (206) 676-3290. 


Hyderabad Academy of Ophthalmology: 4th 
Global Intraocular Lens and Refractive 
Keratoplasty Workshop 


The Hyderabad Academy of Ophthalmology, 
Hyderabad, India, will hold its 4th Global In- 
traocular Lens and Refractive Keratoplasty 
Workshop Jan. 29 and 30, 1992, in New Delhi, 
India. For more information, write C. S. 
Reshmi, M.D., Reshmi Eye Care Center, 2639 
Brownsville Rd., Pittsburgh, PA 15227; tele- 
phone (412) 881-4242. 


Volunteer Eye-Surgeon’s Association: 2nd 
international Meeting 


The Volunteer Eye-Surgeon’s Association 
will hold its 2nd International Meeting Oct. 11 
and 12, 1991, at Anaheim, California. For fur- 
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ther information, write Robert C. Welsh, M.D., 
1600 Onaway Dr., Miami, FL 33133; telephone 
(305) 856-1375 (nights). 


Bascom Palmer Eye Institute: Retina Update 
Course 


Bascom Palmer Eye Institute of the Miami 
School of Medicine will offer a Retina Update 
Course Dec. 6 and 7, 1991, in Miami, Florida. 
For more information, write Continuing Educa- 
tion in Ophthalmology, P.O. Box 015869, Mi- 
ami, FL 33101; telephone (305) 326-6099. 


Hopital Sainte-Justine: 16th Annual 
Pediatric Ophthalmology Day 


The Hópital Sainte-Justine of Montreal will 
hold the 16th Annual Pediatric Ophthalmology 
Day Nov. 1, 1991. For more information, write 
Jean Milot, M.D., Department of Ophthalmolo- 
gy, Hópital Sainte-Justine, 3175, chemin Cóte- 
Sainte-Catherine, Montreal (Quebec) H3T 1C5 
Canada; fax (514) 345-4805. 


Massachusetts Eye and Ear Infirmary: 
Extracranial Optic Nerve Decompression 
Meeting 


The Departments of Ophthalmology and 
Otolaryngology at the Massachusetts Eye and 
Ear Infirmary will sponsor the Extracranial Op- 
tic Nerve Decompression Meeting, Nov. 2 and 
3, 1991, in Boston, Massachusetts. For more 
information, write Michael P. Joseph, M.D., 
Massachusetts Eye and Ear Infirmary, 243 
Charles St., Boston, MA 02114; telephone (617) 
573-3192. 


New York Medical Center: Basic Science 
Course in Ophthalmology 


The New York Medical Center and the Post- 
Graduate Medical School will offer a Basic Sci- 
ence Course in Ophthalmology, Sept. 3- Dec. 
20, 1991, at Bellevue Hospital, New York City. 
For further information, write NYU Medical 
Center, Post-Graduate Medical School, 550 
First Ave., New York, NY 10016; telephone 
(212) 263-5295. 


University of North Carolina: Ophthalmology 
Residents' Day 


The Department of Ophthalmology at the 
University of North Carolina at Chapel Hill will 
hold Ophthalmology Residents’ Day Dec. 7, 
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1991. For further information, write Ms. 
Christine C. Cotton, Department of Ophthal- 
mology, CB #7040, 617 Burnett-Womacks 
Bldg., University of North Carolina, Chapel 
Hill, NC 27599-7040; telephone (919) 966- 
5296. 


Prentice Eye Institute and St. Luke's 
Medical Center: Frontiers in Ophthalmology 


The 18th Annual Frontiers in Ophthalmology 
seminar, sponsored by the Prentice Eye Insti- 
tute and St. Luke's Medical Center, Phoenix, 
will be Feb. 20-22, 1992, at Red Lion's LaPo- 
sada Resort in Scottsdale, Arizona. For more 
information, write Campbell Meeting Manage- 
ment, 1419 E. Divot Dr., Tempe, AZ 85283; 
telephone (602) 820-7027. 


Scheie Eye Institute: 7th Annual Symposium 
on Low Vision 


The 7th Annual Symposium on Low Vision 
will be held at the Scheie Eye Institute in 
Philadelphia, Pennsylvania, Sept. 21, 1991. For 
additional information, write Charlotte Beurer, 


Scheie Eye Institute, Department of Ophthal- 
mology, 51 N. 39th St., Philadelphia, PA 19104; 
telephone (215) 662-8141. 


Personals 


Robert Folberg 


Robert Folberg has been named to the Freder- 
ick C. Blodi Professorship in Ophthalmology at 
the University of Iowa. Dr. Folberg is professor 
of ophthalmology and pathology, and director 
of the Ophthalmic Pathology Laboratory. Dr. 
Blodi, in whose honor the professorship is 
named, is internationally known for his teach- 
ing and research in ophthalmology. He served 
as head of the University of Iowa Department of 
Ophthalmology from 1967 to 1985. 


Barrett G. Haik 


Barrett G. Haik has been appointed the first 
recipient of the George M. Haik, Sr.-St. Giles 
Foundation Professorship of Pediatric and 
Adult Ophthalmic Oncology at Tulane Univer- 
sity School of Medicine in New Orleans. 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, ab- 
stracts, book reviews, and news items. Editorials, 
book reviews, and abstracts are published by 
invitation. Timely articles and letters about origi- 
nal observations in clinical and basic ophthalmol- 
ogy are welcome. Each article submitted is evalu- 
ated by two or more scientific referees who 
recommend that the paper be (1) accepted as 
submitted, (2) returned for revision, or (3) reject- 
ed. Acceptance is determired by such factors as 
the originality, significance, and validity of the 
contribution, the suitability of the subject matter 
for subscribers to THE JOURNAL, and the editorial 
care with which the manuscript has been pre- 
pared. 

One author should be designated as the corre- 
sponding author. This individual will be responsi- 
ble for all questions about the preparation of the 
manuscript for publication. Authors are advised 
promptly of receipt of their papers. Within 45 days 
thereafter they are advised of acceptance, rejec- 
tion, or the need for revision. 


Disclosure and Copyright Transfer 


At the time of submission, a signed copy of the 
disclosure statement and copyright transfer pub- 
lished in THE JouRNAL each month must be includ- 
ed with the manuscript. No article or letter will be 
reviewed until this disclosure statement and copy- 
right transfer, signed by each author in the order 
that each name appears on the title page, has been 
received. The transfer must also list the home 
address of each author and the telephone number 
of the corresponding author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If the data were pre- 
sented at a scientific meeting, the place, date of 
presentation, and auspices of the meeting should 
be stated on the title page. 


Mechanical Preparation of the 
Typescript 


Submit an original and at least two duplicate 
copies of both the typescript and the illustrations. 
Xerographic copies of the typescript are preferred 
to carbon copies. 

Use 8'2 X 11-inch heavy, white, bond paper. 

Provide 1¥%-inch margins on all four sides of 
each page and indent paragraphs % inch. 

The entire typescript, including title page, quo- 
tations, footnotes, acknowledgment, references, 
legends, and tables, must be double-spaced. 


Use black, legible type. 

Use standard type. 

Do not underline. 

Do not use italics, cursive, condensed, boldface, 
expanded, or reduced type. 

Use nothing smaller than 12 pitch or 11 point 
type. 

Do not vary the type size. 

Do not use all capitals. 

Never use any single-spacing. 

Do not justify right margins. 

Do not use a dot matrix printer. The type must 
be letter quality with clear, unbroken characters 
that do not touch or overlap. 

Number each page in the upper right-hand 
corner. List the first author's name and short title 
of the article (maximum, 60 characters and spaces) 
in the upper right-hand corner. 

Spell out all terms except standard measure- 
ments used with numeric quantities, such as mm 
Hg, cm, and ml. Do not abbreviate or use acro- 
nyms. 

Numeric equivalents must precede all percent- 
ages. For example: Of 80 patients, 20 (2596) had 
retinopathy. 

All P values must be exact and not greater than 
or less than some value. 

Prepare references, legends, and tables in THE 
JOURNAL style. (See following detailed instruc- 
tions.) 
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Original Articles 


The manuscript should be arranged in the fol- 
lowing order: Title page; Summary; Introductory 
text; Material and Methods, Subjects and Meth- 
ods, or Case Reports; Results; Discussion; Refer- 
ences; Legends for illustrations; and Tables. 


Title page. The title page is page 1. It should 
contain the title, a brief heading (no more than 60 
characters and spaces) in the upper right-hand 
corner, and each author's name with the highest 
(one only) academic degree. The department and 
the institution where the study was performed 
should be indicated. Sponsoring organizations 
and grant support are acknowledged on the title 
page. 

Referring physicians, consultants, editorial as- 
sistants, photographers, artists, laboratory assis- 
tants, secretaries, and others who assist in prepa- 
ration of a paper cannot be acknowledged, 
however valuable their services. Special statistical 
assistance may be acknowledged. 

The name and mailing address of the author to 
whom requests for reprints should be directed 
must be indicated on the title page. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author's name and the brief title in the upper 
right-hand corner. 


Summary. Each article must have a summary 
that specifically condenses the content of the pa- 
per in 150 words or less. It should include the 
main clinical or research data and findings but 
exclude speculation. The summary must be writ- 
ten so that the message of the paper can be 
understood independently. It may not contain 
references, illustrations, tables, or data not in- 
cluded in the text. It should not repeat or para- 
phrase the title. The summary should describe the 
following: why the study was done; who or what 
was studied; the results of the study; the signifi- 
cance of the study; and any recommendations 
based on the study. 


Narration. Articles should be organized and 
prepared in the style used by THE JOURNAL. A brief 
introductory statement of the problem should be 
presented. Material and methods or the patient 
selection should then be described in enough 
detail for a reader to replicate the study. Results of 
the study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 


References. THE JourRNAL does not publish ex- 
tensive bibliographic reviews. References must be 
numbered consecutively, both in the text and in 





the reference list. Reference numbers in the text 
must be typed as superscripts. The submitting 
author is responsible for complete and accurate 
references, including the proper capitalization 
and accent marks used in foreign-language publi- 
cations. 

Personal communications, posters, program ab- 
stracts, unpublished data, manufacturers’ manu- 
als, and oral discussions that the reader cannot 
retrieve should be kept to a minimum and must be 
incorporated into the text without reference num- 
bers. References to studies that have been accept- 
ed but have not yet been published must indicate 
the publication in which they will be published. 
References to studies in preparation or submitted 
for publication are not allowed. Primary, not sec- 
ondary, sources must be cited. References to 
books must contain inclusive pages of the section 
cited. The names of all authors must be cited in the 
reference list. THE JOURNAL does not use the term 
"et al.” The names of all authors must be fully 
punctuated. The following style is used by THE 
JourNAL for periodicals (1), for books (2), and for 
chapters in books (3). 

1. Spoor, T. C., Kwitko, G. M., O'Grady, J. M., 
and Ramocki, J. M.: Traumatic hyphema in an 
urban population. Am. J. Ophthalmol. 109:23, 
1990. 

2. Harrington, D. O., and Drake, M. V.: The 
Visual Fields. Text and Atlas of Clinical Perimetry, 
ed. 6. St. Louis, C. V. Mosby, 1990, p. 156. 

3. Abrams, G. A.: Retinotomies and retinec- 
tomies. In Ryan, 5S. J. (ed.): Retina, vol. 3. St. 
Louis, C. V. Mosby, 1989, pp. 321-322. 

The originator of a personal communication 
must provide written permission to be quoted. 

Abbreviations for periodicals are listed in Index 
Medicus: Am. J. Ophthalmol., Surv. Ophthalmol., 
Br. J. Ophthalmol., and the like. If there is any 
doubt about an abbreviation, the full name of the 
publication should be spelled out. 


Illustrations. Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow indi- 
cating the top of the figure, and the first author's 
name should be indicated on a label on the back. 

The figure number, legend, title, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must be 
prepared by a professional artist using India ink. 
Photographs must have a glossy finish and sharp 
contrast. Lettering, arrows, and the like must be 
professionally applied. In a series of illustrations, 
all parts should be oriented in the same direction. 
Photographs should be the same size or slightly 
larger than the intended reproductions. Figure 
widths in THE JOURNAL are 3 inches (one column) 
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and 6% inches (two columns). Lettering must be 
planned with reductions to these sizes in mind; 
letters should be of uniform size and large enough 
to be read easily after reduction. 

Photographs should be cropped to exclude non- 
pertinent material. The front of each photograph 
should be marked with a grease pencil to show the 
area to be reproduced. 

THE JOURNAL does not use stereoscopic illustra- 
tions. 

Each illustration must have a legend that de- 
scribes the significance of what is shown. Legends 
should be typed consecutively on a page (separate 
from the illustrations themselves). Legends 
should be typed in the form used by THE JouRNAL, 
as follows: 

Fig. 1 (Jones, Smith, and Brown). Histologic 
section of the left eye of Patient 1 shows infiltrat- 
ing histiocytes (hematoxylin and eosin, x 70). 

If there are more than three authors, use the 
name of the first author followed by “and associ- 
ates." 

If photographs of patients that include the eyes, 
nose, and mouth are submitted, the author must 
supply THE JOURNAL with proof of informed con- 
sent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 (Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, Three 
days after surgery. Bottom left, Four months after 
surgery. Bottom right, One year after surgery. 

Do not label composite illustrations with letters 
(for example, part A, part B,...). Composite 
figures must be planned according to the dimen- 
sions of THE JOURNAL page, and the need for a 
legend must be considered. 

Visual field charts and charts for plotting 
Farnsworth-Munsell color testing used in THE 
JouRNAL will be supplied to authors on request 
without charge. Write to Editorial Assistant, 
American Journal of Ophthalmology, Suite 1415, 
435 N. Michigan Ave., Chicago, IL 60611. 


Color. Authors must contribute to the cost of 
color reproductions. The charge to authors for 
color is $500 per page of color. Both color trans- 
parencies and high-quality color prints must be 
submitted with the paper, together with a layout 
indicating the proposed distribution of the illus- 
trations and legends. 


Tables. Each table must have a title and an arabic 
numeral. Tables must be cited consecutively in the 
text. 

Each table must be double-spaced and nothing 
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in the table should be underlined. Photographi- 
cally reproduced or reduced tables are not accept- 
able. 

The first line of a table should have the table 
number. The second line should have the title of 
the table. 

Vertical lines should not be used anywhere in 
the table. 

All columns and rows should be labeled; 
lengthy descriptions belong in the text or as a 
footnote to the table, not in the table itself. 

Diseases, disorders, and clinical findings may 
not be abbreviated, however lengthy their descrip- 
tions. Abbreviations may only be used to indicate 
units of measure. The following symbols are used 
for footnotes in the order indicated: * (asterisk), | 
(dagger), ¢ (double dagger), § (section mark), | 
(parallels), f (paragraph mark), and # (number 
sign). 


Edited Typescript. A copy of the edited type- 
script is sent to the corresponding author. Author 
corrections must be entered in red ink. All author 
queries must be answered. Corrections are mini- 
mized by careful initial preparation of the manu- 
script. 

The typescript must be returned to the Manu- 
script Editor, American Journal of Ophthalmolo- 
gy, Suite 1415, 435 N. Michigan Ave., Chicago, IL 
60611, within 48 hours of receipt. Failure to return 
the typescript promptly delays publication. 


Reprints. Reprints must be ordered promptly. A 
reprint order form is sent to the corresponding 
author four to six weeks before publication of the 
article. 


Letters 


Letters describe unusual clinical or pathologic 
findings, experimental results, and new instru- 
ments and techniques. Letter typescripts should 
be prepared in the same way as Original Articles. 
Àn original and two copies of the typescript and 
illustrations must be sent. The typescript must be 
no more than five pages in length (title page, two 
pages of text, reference page, and legend page). 
References must be limited to five. No more than 
two black-and-white illustrations, 3 inches wide 
(one column in width), may be used. Color illus- 
trations cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions for 
revision. Because space limitations restrict the 
opportunity for an extended discussion or review, 
THE JOURNAL does not publish correspondence 
concerning letters. 
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Correspondence 


Correspondence about recent articles or other 
material published in THe JoURNAL should be sub- 
mitted within six weeks of publication. Corre- 
spondence should be prepared in the same way as 
an Original Article and should be no more than 
two typewritten pages. 


News Items 


THE JoURNAL welcomes information about meet- 
ings, honors, and appointments. Only one news 
item should be included on each page. News items 
should be double-spaced and provide the name, 
address, and telephone number of the individual 


responsible for inquiries. News items of courses 
and meetings must be sent at least four months 
before the date of the event. 


Source Texts 


THE JOURNAL recommends the following publi- 
cations as guides to style, grammar, and spelling: 

CBE Style Manual Committee: Council of Biolo- 
gy Editors Style Manual. A Guide for Authors, 
Editors and Publishers in the Biological Sciences, 
ed. 5. Bethesda, Council of Biology Editors, 1983. 

The Chicago Manual of Style, ed. 13. Chicago, 
University of Chicago Press, 1982. 

Strunk, W., ]r., and White, E. B.: The Elements 
of Style, ed. 3. New York, Macmillan Publishing 
Co., 1979. 
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Superb photo quality 
he best reason for choosing 
Nikon’s new Fundus Camera. 


likon, the world's most respected optical maker, is proud to 

resent the all new Fundus Camera NF-505. To meet the daily | 
ieeds of eyecare professionals the world over, a whole list of 

ruly useful features have been incorporated into the NF-505. 

‘hese include: 

‘Extremely precise image quality eShortened distance to the patient, yet a long 50.1mm 
listance to the cornea, for easy access to the patient eFluorescein photograph and 
videly applicable multi-band filters eProgram-auto exposure control eSmall-pupil device 
or working with 3.9mm pupil diameter eFull 11-digit ID data imprint eBrightly 

luminated LED indications for operations in the dark eSimplified objective lens 

leaning eThe ability to accommodate wheelchair bound patients eVariable viewing 

ngle (50°, 30°, 20?) eFull-circle instant photography 

asy to use, more powerful, and most important, uncompromising Nikon 





hoto quality—three great reasons for choosing the all-new Nikon NF-505 e 

ndus camera. » 

IKON CORPORATION - 
uji Bldg., 2-3, Marunouchi 3-chome, Chiyoda-ku, Tokyo 100, Japan = 
BI: 81-3-3216-1031 Telex: 22601 (NIKON J) Fax: 81-3-3201-5856 O wd 

NIKON INC. 

IIKON EUROPE BV. Instrument Group, Ophthalmic Instrument Division 
chipholweg 321, P.O. Box 222, 1170 AE Badhoevedorp, The Netherlands 19601 Hamilton Avenue, Torrance, CA 90502, U.S.A 





I: 31-20-65-94-406 Telex: 13328 (NIKON NL) Fax: 31-20-65-98-335 Tel: 1-800-231-3577 (Toll Free) Fax: 1-213-719-9772 


When you: 
in a beta-blocker, we follow 
your instructions to the letter. 












Strength of drug 
delivery 


e Patented technology slows release and 
increases retention of drug in the eye 


e The amount of betaxolol delivered to 
the aqueous humor by the 0.2596 sus- 
pension is equal to that delivered by the 
0.596 solution 


e Efficacy equivalent to 0.596 solution has 
been demonstrated in clinical trials 





"Beta-1 selectivity is not absolute. 


BETOPTIC® S Sterile Ophthalmic Suspension has produced minimal 
effects in patients with reactive airway disease; exercise caution in 
treating patients with excessive restriction of pulmonary function. 
Asthmatic attacks and pulmonary distress have been reported during 
betaxolol treatment. Although rechallenges of some such patients 
with ophthalmic betaxolol have not adversely affected pulmonary 
function test results, the possibility of adverse pulmonary effects in 


patients sensitive to beta-blockers cannot be ruled out. 


PLEASE SEE BRIEF SUMMARY OF PRESCRIBING INFORMATION ON THE NEXT PAGE. 


©1991 Alcon Laboratories, Inc. 


). Betoptic S 
. (betaxolol HC) 


For POAG and ocular hypertensive 
patients where treatment is indicated 


TheS is for Strength 





Sterile Ophthalmic 
Suspension, 0.25% 


Strength of improved 
comfort 


e Active drug is released more slowly to 
the cornea, resulting in improved 
patient comfort 


Strength of beta- 1* 
safety 


e Offers the safety advantages of a selec- 
tive ocular beta-blocker 


e Does not significantly compromise heart 
rate or pulmonary function 


e CNS side effects are rarely reported 


Contraindicated in patients with sinus bradycardia, greater than a 
first degree atrioventricular block, cardiogenic shock, overt cardiac 
failure, or hypersensitivity to any component of this product. Use 
caution in treating patients with a history of cardiac failure, heart 
block, and patients receiving adrenergic psychotropic drugs or 
catecholamine-depleting drugs such as reserpine. Observe patients 
receiving an oral beta-blocker and BETOPTIC? S suspension for pos- 
sible additive effect on known systemic effects of beta-blockade. 


e 
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con FORT WORTH. TEXAS 76134 
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BETOPTIC® S wetaxoio! HCI) 0.25% as base Sterile Ophthalmic Suspension 


DESCRIPTION: BETOPTIC S Ophthalmic Suspension 0.25% contains betaxolol hydrochloride, a 
cardio-selective beta-adrenergic receptor blocking agent, in a sterile resin suspension formulation. 
INDICATIONS AND USAGE: BETOPTIC S Ophthalmic Suspension 0.25% has been shown to be 
effective in lowering intraocular pressure and may be used in patients with chronic open-angle 
glaucoma and ocular hypertension. it may be used alone or in combination with other intraocular 
pressure lowering medications. 

CONTRAINDICATIONS: Hypersensitivity to any component of this product. BETOPTIC 5 Ophthalmic 
Suspension 0.25% is contraindicated in patients with sinus bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, or patients with overt cardiac failure. 

WARNING: Topically applied beta-adrenergic blocking agents may be absorbed systemically. The 
same adverse reactions found with systemic administration of beta-adrenergic biocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with 
cardiac failure, have been reported with topical application of beta-adrenergic blocking agents. 
BETOPTIC S Ophthalmic Suspension 0.25% has been shown to have a minor effect on heart rate and 
blood pressure in clinical studies. Caution should be used in treating patients with a history of cardiac 
failure or heart block. Treatment with BETOPTIC S Ophthalmic Suspension 0.25% should be 
discontinued at the first signs of cardiac failure. 

PRECAUTIONS: General: Diabetes Mellitus. Beta-adrenergic blocking agents should be administered 
with caution in patients subject to spontaneous hypoglycemia or to diabetic patients (especially those 
with labile diabetes) who are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor 
blocking agents may mask the signs and symptoms of acute hypoglycemia. Thyrotoxicosis. Beta- 
adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of hyperthyroidism. 
Patients suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt 
withdrawal of beta-adrenergic blocking agents, which might precipitate a thyroid storm. 
Muscie Weakness. Beta-adrenergic blockade has been reported to potentiate muscle weakness 
consistent with certain myasthenic symptoms (e.g.. diplopia, ptosis and generalized weakness). 
Major Surgery. Consideration should be given to the gradual withdrawal of beta-adrenergic blocking 
agents prior to general anesthesia because of the reduced ability of the heart to respond to beta- 
adrenergically mediated sympathetic reflex stimuli. Pulmonary. Caution should be exercised in the 
treatment of glaucoma patients with excessive restriction of pulmonary function. There have been 
reports of asthmatic attacks and pulmonary distress during betaxolol treatment. Although 
rechallenges of some such patients with ophthalmic betaxolol has not adversely affected pulmonary 
function test results, the possibility of adverse pulmonary effects in patients sensitive to beta blockers 
cannot be ruled out. Drug Interactions: Patients who are receiving a beta-adrenergic blocking agent 
orally and BETOPTIC S Ophthalmic Suspension 0.25% should be observed for a potential additive 
effect either on the intraocular pressure or on the known systemic effects of beta blockade. Close 
Observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or bradycardia. Betaxolo! is an adrenergic blocking agent; therefore, 
caution should be exercised in patients using concomitant adrenergic psychotropic drugs. Ocular: In 
patients with angle-closure glaucoma, the immediate treatment objective is to reopen the angie by 
constriction of the pupil with a miotic agent. Betaxolol has little or no effect on the pupil. When 
BETOPTIC S Ophthalmic Suspension 0.25% is used to reduce elevated intraocular pressure in angle- 
closure glaucoma, it should be used with a miotic and not alone. Carcinogenesis, Mutagenesis, 
impairment of Fertility: Lifetime studies with betaxolol HCI have been completed in mice at oral 
doses of 6, 20 or 60 mg/kg/day and in rats at 3, 12 or 48 mg/kg/day; betaxolol HC! demonstrated no 
carcinogenic effect, Higher dose levels were not tested. In a variety of in vitro and in vivo bacterial and 
mammalian cell assays, betaxolo! HC! was nonmutagenic. Pregnancy: Pregnancy Category C. 
Reproduction, teratology, and peri- and postnatal studies have been conducted with orally 
administered betaxolol HCI in rats and rabbits. There was evidence of drug related postimplantation 
loss in rabbits and rats at dose levels above 12 mg/kg and 128 mg/kg, respectively. Betaxolol HC! was 
not shown to be teratogenic, however, and there were no other adverse effects on reproduction at 
subtoxic dose levels. There are no adequate and well-controlled studies in pregnant women. 
BETOPTIC S should be used during pregnancy only if the potential benefit justifies the potential risk to 
the fetus. Nursing Mothers: It is not known whether betaxolol HCI is excreted in human milk. Because 
many drugs are excreted in human milk, caution should be exercised when BETOPTIC S Ophthalmic 
Suspension 0.25% is administered to nursing women. Pediatric Use: Safety and effectiveness in 
children have not been established. 

ADVERSE REACTIONS: Ocular: in clinical trials, the most frequent event associated with the use of 
BETOPTIC S Ophthalmic Suspension 0.25% has been transient ocular discomfort, The following other 
conditions have been reported in small numbers of patients: blurred vision, corneal punctate keratitis, 
foreign body sensation, photophobia, tearing, itching, dryness of eyes, erythema, inflammation, 
discharge, ocular pain, decreased visual acuity and crusty lashes. Additional medical events reported 
with other formulations of betaxolol include allergic reactions, decreased corneal sensitivity, edema 
and anisocoria. Systemic: Systemic reactions following administration of BETOPTIC S Ophthaimic 
Suspension 0.25% or BETOPTIC Ophthalmic Solution 0.5% have been rarely reported. These include: 
Cardiovascular: Bradycardia, heart block and congestive failure. Pulmonary: Pulmonary distress 
characterized by dyspnea, bronchospasm, thickened bronchial secretions, asthma and respiratory 
failure. Central Nervous System: insomnia, dizziness, vertigo, headaches, depression, and lethargy. 
Other: Hives, toxic epidermal necrolysis, hair loss, and glossitis. 

OVERDOSAGE: No information is available on overdosage of humans. The oral LD50 of the drug 
ranged from 350-920 mg/kg in mice and 860-1050 mg/kg in rats. The symptoms which might be 
expected with an overdose of a systemically administered beta-1-adrenergic receptor blocking agent 
are bradycardia, hypotension and acute cardiac failure. A topical overdose of BETOPTIC S Ophthalmic 
Suspension 0.25% may be flushed from the eye(s) with warm tap water. 

CAUTION: Federal (USA) Law Prohibits Dispensing Without a Prescription. 

U.S. Patent Nos. 4,252,984; 4,311,708; 4,342,783,4,911,920. 
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Advertisers who want 


to place their print ads 
in a quality publication 
ask the question: "Is 
your circulation 
audited?" 

Were very proud to 
answer "Yes." 

We are a member of 
the Audit Bureau of 
Circulations because 
we share ABC's belief 
that circulation audits 
are an essential assur- 
ance of value. 

ABC is the premier 
circulation auditing 
organization in the 
world, and has been 
since 1914. Each year, 
ABC auditors test and 
verify that our circula- 
tion figures are facts, 
not claims. An ABC 
audit is the sign of a 
sound investment for 
advertisers. 

Not all publications 
are audited, but they 
should be. Because 
when advertisers ask 
“Is your circulation 
audited?" there's only 
one answer. 

“Yes.” 
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New products and services considered by the editors to be of interest to our readers are described on the basis of information supplied by 
the companies cited. Publication of these notices does not imply endorsement or warranty by The Ophthalmic Publishing Company, 
publishers of The American Journal of Ophthalmology, for these products and services. 


» Diagnostic Instruments 








Topcon Instrument Corp. of America Stereo Optical Company 

65 W. Century Rd. 3539 N. Kenton Ave. 
Paramus, NJ 07652 Chicago, IL 60641 

Tel: (201) 261-9450 Tel: (800) 344-9500 (National) 
Fax: (201) 387-2710 (312) 777-2869 (Chicago) 





The TRC-501A, from Topcon Instrument Corpora- Stereo Optical introduced its table model of the 
tion of America is a compact and integrated instru- threshold Amsler grid (TA-300). The threshold Ams- 
ment capable of switching between three types of ler grid offers an extremely sensitive evaluation of 
fundus photography: choroidal infrared fluorescein the central 10 degrees of the visual field. The test 
angiography, color fundus photography, and fluores- takes less than two minutes to complete. Additional- 
cein fundus angiography. Once changed, the opera- ly, the unit incorporates its own lighting system, 
tive filters automatically adapt the camera to the allowing the tester to control all test variables better. 
proper mode. Another feature of the TRC-501A is its The TA-300 is calibrated to allow measurement of the 
ability to permeate choroidal capillaries. The power angle of polarization for easy tracking of vision 
supply and optical system are integrated into a sin- degradation and rapid reproduction of testing condi- 


gle, compact component. tions in follow-up visits. 





3 retinal implants 





For the simplest or most complex «ases, 
always insist on MIRA. 


MIRA has collaborated with vitreoretinal surgeons to develop three To place an order, return the coupon below, call your local distributor 
types of implant materials: solid silicone, silicone sponge and the or 800-847-MIRA. 


revolutionary M/RAgel, and over 85 different intrascleral and episcleral 
implants. MIRA silicone tires are softer and our circling bands have 
greater tensile strength in order to decrease the risk of post- 

operative complications. 



















MIRA Scleral Buckling Implants set the standard for 
performance and reliability, time after time! 


| am ready to place an order. 
Please have my sales representative contact me. 


Superior quality. Consistent performance. 
MIRA has been the leading innovator and manufacturer of 
scleral buckling implants for three decades. While others 
may copy MIRA’s catalog numbers and designs, they cannot 
copy our quality. Do not settle for imitations; specify the 


name that is synonymous with quality: MIRA. 


Please send me a new poster size wall chart of M/RA 
scleral buckling implants. 
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Hospital Affiliation 


The Vitreoretinal Company 
MIRA, Inc., 87 Rumford Avenue, Waltham, Massachusetts 02154 " 


800-54 7-RA 17.894-2200 Fox ( 17.47.1855 p 04.0523 Mail to: MIRA, Inc., 87 Rumford Avenue, Waltham, Massachusetts 021 me "E 


MIRA, Inc. 199] 





» Pharmaceuticals 


CooperVision Pharmaceuticals 

3495 Winton Place 

Rochester, NY 14623 

Tel: (800) 225-2578 (National) 
(716) 427-7960 (New York) 


CooperVision Pharmaceuticals, Inc., announced 
the launch of the Eyescrub line. Eyescrub is a cleans- 
er specifically formulated for the hygienic manage- 
ment of blepharitis. The patented Eyescrub formula- 
tion is a mild, hypoallergenic cleanser that is 
specifically intended for use in the periocular area. 
Eyescrub provides the health-care professional with 
an alternative to the use of baby shampoos in the 
management of blepharitis. The Eyescrub product 
line consists of the Eyescrub kit, a 4-oz (120-ml) 
bottle and 60 cleansing pads; a 4-oz bottle refill; a 
100-cleansing pad box; 15-ml special packs. 
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Storz Ophthalmics 

3365 Tree Court Industrial Blvd. 
St. Louis, MO 63122-6694 

Tel: (314) 225-5051 

Fax: (314) 225-7365 


Rév-Eyes (dapiprazole HCl), a new agent that rap- 
idly reverses the effects of diagnostic mydriasis (pu- 
pillary dilation) induced by phenylephrine and 
tropicamide, is now available. The dosage for Rév- 
Eyes is two drops in each dilated eye followed by two 
more drops five minutes later. The effects of the 
dilating agent will start to reverse shortly thereafter. 
Although complete reversal may take about two 
hours, most patients treated with Rev-Eyes will have 
significantly less-dilated pupils within 30 minutes to 
an hour. 


» Diagnostic Lenses 


Volk Optical 

7893 Enterprise Dr. 

Mentor, OH 44060 

Tel: (800) 345-VOLK (National) 
(216) 942-6161 (Ohio) 





Volk Optical has a new higher magnification, wide- 
field fundus/laser contact lens, the Area Centralis 
lens. This lens is designed specifically for detailed 
examination and treatment in the central retinal 
area. The new lens complements the super-wide field 
QuadrAspheric fundus lens introduced in 1990. The 
Area Centralis lens is available with Volk's AR/DI 
laser coating for diode laser. AR/DI laser coating 
provides high antireflection characteristics within 
the visible spectrum as well as peak performance for 
argon (488/512 nm) and infrared diode (810 nm) 
lasers. 


FOR THE NUMBER ONE 
OCULAR ANTIBIOTIC WORLDWIDE, 
JUST GIVE THE WORD. 











TOUGH ON PATHOGENS, GENTLE ON PATIENTS 


I| [n treating ocular infection, 

i | TOBREX® (tobramycin 0.3%) 

is the one word that says it all. 
Other antibiotics that work bacte- 
riostatically merely inhibit the 
growth of common ocular patho- 
gens. TOBREX actually destroys 
them. Because it is bactericidal 
and offers broad spectrum 
coverage, and because it 
provides superior patient com- 


fort, TOBRENX is the most widely 
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PLEASE SEE BRIEF SUMMARY OF 
PRESCRIBING INFORMATION ON 


©1991 Alcon Laboratories, Inc. 






prescribed ocular antibiotic 
worldwide. In fact, many regard 
TOBREX as the “gold standard” 
against which other antibiotics 
are measured. 

When prescribing for 
ocular infection, you want 
bactericidal action, broad 

spectrum coverage, and 
superior patient comfort. Remem- 
ber the one word that says it all. 


Prescribe TOBREX. 





TOBREX 
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(tobramycin 0.3%) 
Ophthaimic Solution 
and Ointment 


IESCRIPTION: TOBREX® (tobramycin 0.3%) is a sterile topical ophthalmic antibiotic 
mulation prepared specifically for topical therapy of external infections. This product 
; Supplied in solution and ointment forms. Each mL of solution contains: Active: 
3bramycin 0.396 (3 mg). Preservative: Benzalkonium Chioride 0.01% (0.1 mg). Inactive: 
oric Acid, Sodium Sulfate, Sodium Chloride, Tyloxapol, Sodium Hydroxide and/or Sulfuric 


cid (to adjust! pH) and Purified Water. DM-00 
ach gram of ointment contains: Active: Tobramycin 0.3% (3 mg). Preservative: Chloro- 
utanol 0.5% (5 mg}. Inactive: Mineral Oil and White Petrolatum. DM-00 


Jbramycin is a water-soluble aminoglycoside antibiotic active against a wide variety 
f gram-negative and gram-positive ophthalmic pathogens. The chemical structure of 





ybramycin is: 

CLINICAL PHARMACOLOGY: /n Vitro Data: In vitro studies 
have dernonstrated tobramycin is active against susceptible 
. CHAH, NH strains of the following microorganisms: Staphylococci, 
QUUM NE. — including S. aureus and S. epidermidis (coagulase-positive 
4 (on) and coagulase-negative), including peniciilin-resistant 

4o o strains. 
NM CHOH Streptococci, including some of the Group A beta-hemolytic 
o Species, some nonhemolytic species, and some Streptococ- 

di cus pneumoniae. 

HON og Pseudomonas aeruginosa, Escherichia coli, Klebsiella 
Ais pneumoniae, Enterobacter aerogenes, Proteus mirabilis, 


Morganella morganii, most Proteus vulgaris strains, Haemo- 

philus inflvenzae and H. aegyptius, Moraxella lacunala, and 
*emical name Acintabacter calcoaceticus and some Neisseria species. 
{3-amino-3-deoxy-e-D- Bacterial susceptibility studies demonstrate that in some 
uco-pyranosy!-(1m4)}-0- ^ cases microorganisms resistant to gentamicin retain sus- 


Glaser ceptibility to tobramycin. A significant bacterial population 
ont 2812. resistant to tobramycin has not yet emerged; however, 
voxystreptamine. bacterial resistance may develop upon prolonged use. 


INDICATIONS AND USAGE: TOBREX is a topical antibiotic 
dicated in the treatment of externa! infections of the eye and its adnexa caused by 
isceptible bacteria. Appropriate monitoring of bacterial response to topical antibiotic 
erapy should accompany the use of TOBREX. Clinical studies have shown tobramycin 
: be safe and effective for use in children. 

ONTRAINDICATIONS: TOBREX Ophthalmic Solution and Ointment are contraindicated 
patients with known hypersensitivity to any of their components. 

ARNINGS: NOT FOR INJECTION INTO THE EYE. Sensitivity to topically applied aminogly- 
sides may occur in some patients. If a sensitivity reaction to TOBREX occurs, discon- 
Wwe use. 

RECAUTIONS: General. As with other antibiotic preparations, prolonged use may result 
overgrowth of nonsusceptible organisms, including fungi. if superinfection occurs, 
propriate therapy should be initiated. Ophthalmic ointments may retard corneal wound 
'aling. 

formation For Patients: Do not touch dropper or tube tip to any surface, as this may 
intaminate the contents. 

'«gnancy Category B. Reproduction studies in three types of animals at doses up to 
irty-three times the normal human systemic dose have revealed no evidence of impaired 
rtility or harm to the fetus due to tobramycin. There are, however, no adequate and welt- 
introlled studies in pregnant women. Because animal studies are not always predictive 
human response, this drug should be used during pregnancy only if clearly needed. 
asing Mothers. Because of the potential for adverse reactions in nursing infants from 
IBREX, a decision should be made whether to discontinue nursing the infant or 
scontinue the drug, taking into account the importance of the drug to the mother. 
WERSE REACTIONS: The most frequent adverse reactions to TOBREX Ophthalmic 
lution and Ointment are localized ocular toxicity and hypersensitivity, including lid itching 
id swelling, and conjunctival erythema. These reactions occur in less than three of 
IG patients treated with TOBREX. Similar reactions may occur with the topical use of 
her aminoglycoside antibiotics. Other adverse reactions have not been reported from 
IBREX therapy; however, if topical ocular tobramycin is administered concomitantly 
th systemic aminoglycoside antibiotics, care should be taken to monitor the total serum 
mcentration. 

‘clinical trials, TOBREX Ophthalmic Ointment produced significantly fewer adverse 
actions (3.796) than did GARAMYCIN® Ophthalmic Ointment (10.6%). 
fERDOSAGE: Clinically apparent signs and symptoms of an overdose of TOBREX 
ihthalmic Solution or Ointment (punctate keratitis, erythema, increased lacrimation, 
ema and lid itching) may be similar to adverse reaction effects seen in some patients. 
JSAGE AND ADMINISTRATION: 

tution: In mild to moderate disease, instill one or two drops into the affected eye(s) 
ery four hours. in severe infections, instill two drops into the eye(s) hourly until 
provement, following which treatment should be reduced prior to discontinuation. 
ntment: in mild to moderate disease, apply a half-inch ribbon into the affected eye(s) 
0 or three times per day. In severe infections, instill a hait-inch ribbon into the affected 
Bis) every three to four hours until improvement, following which treatment should 
: reduced prior to discontinuation. 

IBREX ointment may be used in conjunction with TOBREX solution. 

JW SUPPLIED: 5 mi. sterile solution in DROP-TAINER® dispenser (NDC 0998-0643-05}, 
intaining tobramycin 0.396 (3 mg/mL) and 35 g sterile ointment in ophthalmic tube 
DC 0065-0644-35), containing tobramycin 0.3% (3mg/g). 

DRAGE: Store at 46? - 80°F 

WWTION: Federal (USA) law prohibits dispensing without prescription. 


Alcon 
OPHTHALMIC 


6201 South Freeway 
Fert Worth, Texas 76134 


Announcing the 18th Annual 


FRONTIERS IN 
OPHTHALMOLOGY 


a continuing medical education 
seminar to be held 


| RON | February 20, 21 & 22, 1992 
| TIERSIN eet 


Red Lion's La Posada Resort 
| 1992 Scottsdale, Arizona 
Topícs will include: 
* CATARACT * CORNEA * GLAUCOMA 
* NEURO-OPHTHALMOLOGY 
* OCULOPLASTIC *: RETINA-VITREOUS 


Sponsored by St. Lukes Medical Center, 
and Prentice Eye Institute, Phoenix 


Edward L. Shaw, M.D., Seminar Chairman 
Category 1 C.M E. Credit will be awarded 
Frontiers in Ophthalmology 
February 20, 21 & 22, 1992 


For pre-registration or request for information: 











Name MEER ae EEA a a EA EHI a tau tan RE ES 
Addtess ANEA a ee ro 
CIN LLL ut eC a e E E sue DUE LLL LL b EM i de d REI DLE 
Zip. ue dua EET EE Teiephone ( PROPTER SONS SNC RN CERE = 


Registration Fee $375 


lf registering please fill out form and send with check. If for information only, 
please fill out and send either/or to: 
Christine Campbell, Meeting Planner 
Frontiers in Ophthalmology 
1419 E. Divot Drive Tempe, Arizona 85283 
(602) 820-7027 
Make check payabletoSt. Luke's Medical Center ^ 


Diode Lasers, tics, Strabismus: 


Do's and Don'ts 


FACULTY 
MORTON F. GOLDBERG, M.D. 
RICHARD J. MACKOOL, M.D. 


ALLEN M. PUTTERMAN, M.D. 
GUNTER K. VON NOORDEN, M.D. 


Afternoon Session 
CHILD ABUSE AND MALTREATMENT: 
IDENTIFICATION AND REPORTING 
This session meets the New York State License and 


Registration renewal requirements for mandated reporters. 


President, NYSCO: Robert H. Ritch, M.D. 
Program Chairman: Frederick M. Wang, M.D. 
Limited enrollment, CME Categorv 1 Accreditation 


For information contact: Francine Leinhardt, Course Coordinator 


210 East 64th Street, New York, NY 10621 
(212) 838-9200 ext. 2776. Fax: (212) 832-9126 














» Low Vision Devices 





Eschenbach Optik of America, Inc. 
904 Ethan Allen Hwy. 

Ridgefield, CT 06877 

Tel: (203) 438-7471 

Fax: (203) 431-4718 





The Electronic Magnifier from Eschenbach Optik 
of America is a state-of-the-art magnifying system 
for the visually impaired. The Electronic Magnifier 
has a camera that fits easily into the hand so it can be 
used in an easy chair or wheelchair. The rollers on 
the underside of the camera allow it to roll easily 
across the contour of a printed page. Other features 
include magnification settings from 10X to 40X, supe- 
rior contrast and picture quality, automatic focusing, 
positive/negative control, window-size control, 
large control buttons, and a large-type instruction 
manual. 


» Surgical Instruments 


Eagle Laboratories 

4395 E. Lowell St. 

Suite G 

Ontario, CA 91761 

Tel: (800) 782-6534 (National) 
(714) 984-9985 (California) 


Eagle Laboratories has added a 27GA silicone 
“squeegee” capsule polisher to its line of single use, 
disposable ophthalmic instruments. The smaller 
gauge instrument features the same dimensions as 
the 23GA version, with a 7-mm bend to tip and a 
7-mm long silicone sleeve extending approximately 1 
mm beyond the cannula tip. An additional use for 
this silicone-tipped instrument is to manipulate the 
intraocular lens during insertion. 


» Surgical Accessories 


Thomas West, Inc. 
P.O. Box 592 
Belmont, CA 94002 
Tel: (415) 592-0806 
Fax: (415) 598-9246 





A new, powder-free latex glove designed for use in 
cleanrooms and other clean environments is distrib- 
uted by Thomas West, Inc. These gloves have been 
case-hardened, cleaned to Class 100 status and have 
passed rigid particulate and extractables testing. 

A unique microtexture, or bisque, finish ensures a 
secure grip on even extremely small items. The natu- 
ral latex gloves have a thickness of 7 mils; the 12-inch 
length provides maximum protection for hands and 
wrists. Glove tensile strength is 3400 psi with 785% 
minimum elongation. 

Glove sizes are available in 6, 6%, 7, 7%, 8, and 8%. 
The gloves come packaged in pairs in double bags, 
200 pairs per case. Pairpacked gloves are available on 
request. 








A Vitamin 
and Mineral 
Supplement 
hight for 














Ae 


Vitamin 





nd Mineral Supplement 


HIGH POTENCY ZINC 
WITH ANTIOXIDANTS 


IF YOUR PATIENTS 
ARE NUTRITIONALLY 
DEFICIENT... 


A recent survey of the dietary 
habits of Americans revealed that 
intake levels of many essential 
minerals were below the low end 
of the Estimated Safe and Ade- 
quate Daily Dietary Intake range, 
and represented less than 80% of 
the US RDA! Older Americans, in 
particular, are at risk of low in- 
takes in these micronutrients, es- 
pecially copper and zinc! Another 
nationwide study concluded that 
a substantial portion of older 
Americans consumed nutrition- 
ally inadequate diets.’ 


HERE’S A SUPPLEMENT 
RIGHT FOR THEM 


OCUVITE has been designed to 
provide nutritional support for 
your patients. Its unique formula- 
tion includes 40 mg of elemental 
zinc as zinc oxide, the most con- 
centrated form of zinc* That's 
267% of the US RDA—more zinc 
than any leading multivitamin/ 
multimineral product. 


OCUVITE also contains 10076 
of the US RDA for the antioxidant 
vitamins C, E, and A (as beta 
carotene), and copper, as well 
as selenium, a mineral with anti- 
oxidant activity. 





REASONABLY PRICED 


Less expensive than other leading 
multivitamin supplements; 
OCUVITE has been priced with the 
elderly patient's budget in mind. 


* Zinc oxide contains more elemental zinc than any 
other zinc salt (ie: zinc sulfate or zinc gluconate). 


FORMULATED WITH ESSENTIAL MICRONUTRIENTS 


Micronutrient ^ Zinc 40mg Vitamin C 60mg Vitamin E30 1U  |VitaminA 50001U Copper 2mg | Selenium 40mcg 
- (elemental) (as Beta Carotene) — (elemental) 


^ Oysters, red meat, Citrus fruits, 


liver, 
- spinach, sunflower 
. seeds 





Eggs, organ meats, Dairy products, 


Eggs, garlic, leafy 
green vegetables, 
liver, seafood, 
bran 


Legumes, organ 


RECOMMENDED INTAKE: Adults: One tablet, one or two times daily or as directed by physician. 


References: 1. Pennington JAT, Young BE, Wilson DE, Johnson RD, Vanderveen JE. Mineral content of foods and total diets: The Selected Minerals in Foods Survey, 1982 to 1984. J Am 
Diet Assoc. 1986;86:876-878. 2. Fanelli MT, Stevenhagen KJ. Characterizing consumption patterns by food frequency methods: core foods and variety of foods in diets of older Americans. 
J Am Diet Assoc. 1985;85:1570-1576. 3. Red Book * Update. Oradell, NJ. Medical Economics Co Inc, 1990;July:48. 


The uniquely-shaped tablet design is a registered trademark. 


Distributed by Marketed by 

Lederle 
LEDERLE LABORATORIES DIVISION STORZ OPHTHALMICS, INC. 
American Cyanamid Company St. Louis, MO 63122 


Pearl River, NY 10965 


© 1990 STORZ Printed in USA NOVEMBER 1990 SPA-3661-B 
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POSITIONS AVAILABLE 


OPHTHALMOLOGIST 


. The Central New Jersey Medical Group, P.A., a multi-specialty 

- group practice in association with HIP/Rutgers Health Plan, a federally 
qualified HMO in Central New Jersey is seeking a full-time board certi- 
fied or board eligible ophthalmologist for the expansion of professional 
services. Excellent teaching hospitals, clinical academic appoint- 
ments, membership in an active multi-specialty group practice. Liberal 
fringe benefits. Ideal location— close but not ‘too close” to the major 
metropolitan areas of NYC and Philadelphia. Send C.V.s to: 


Dianne Nave, Physician Recruiter 
57 U.S. Highway #1 
New Brunswick, New Jersey 08901 
(808) 249-1246 


Equal Opportunity Employer. 


TEXAS CORNEAL SPECIALIST WITH REFRACTIVE SURGERY EXPERIENCE: 
Weil-established, ten member group of sub-specialists in Fort Worth, 
seeks board certified/board eligible associate to join busy, multi-site, 
high pathology practice. Generous benefits and salary plus bonus. 
Flexible work schedule. This is an unusually good opportunity. Send 
C.V. and photograph to Laura Cadahia, Ophthalmology Associates, 
308 South Henderson, Fort Worth, Texas 76104. 


RETINAL SPECIALIST: Marshfield Clinic wishes to recruit a BC/ 
-BE retina specialist with a primary interest in medical retina. 
The prospective physician would be joining a medical and a 
Surgical retina specialist plus cornea, glaucoma, pediatric, and 
neuro-ophthalmology specialists and three general ophthal- 
mologists. The Marshfield Clinic is a 350+ physician multispe- 
cialty group practice serving Central and Northern Wisconsin 
as well as the Upper Peninsula of Michigan. Complete practice 
setup, support staff, and a full compliment of business office 
services are offered along with a competitive salary and excel- 
lent fringe benefits. This opportunity affords easy access to a 
wide variety of outdoor recreational activities, as well as safety 
and security for family living. For more information, send your 
C.V., or contact: Gary Pesicka, M.D., 1000 North Oak Avenue, 
Marshfield, WI 54449 or call (715) 387-5236. 





-MITREORETINAL SURGEON: Growing multi-doctor medical and surgical 
retina only referral practice desires an associate leading to partner- 
_ Ship. Practice is well established with excellent facilities and equip- 


ve ment Quality retinal fellowship required. Reply with C.V. to Box 222 


VITREORETINAL SURGEON: Prestigious, seven doctor, retina only, refer- 
ral practice seeks associate leading to partnership. Private practice 
» with academic affiliation. Send C.V. in confidence to Box 221 AJO. 






] . GENERAL OPHTHALMOLOGIST WANTED — board eligible or board certi- 
|] fied: Excellent opportunity to join a busy ophthalmology practice con- 
|  .sisting of one main office and several satellite offices. Area served 
] includes approximately 150,000 people. Located in Southeastern 
|] Pennsylvania approximately 11% hours from Philadelphia, mostly semi- 
| tural. This opportunity offers excellent salary and benefits with the 

< potential of partnership. Send C.V. to: Fred L. Dankmyer, M.D., Box 
220, Orwigsburg, PA 17961. 








AJO CLASSIFIED 
ADVERTISING 


RATES: Non-display advertisements—$30.00 per 
issue. Display advertisements—$95.00 per inch, per 
issue. Classified advertising is non-commissionable. 
Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or 
less. Count each word, series of numbers, abbreviation, 
or set of initials as one word. Blind box numbers are 
assigned for response at no additional charge (Box xxx 
AJO is not included in the 40 word limit). Blind box re- 
sponses are forwarded unopened weekly. 


DISPLAY ADVERTISING: Display ads have a ruled bor- 
der around the copy. Copy with more than 40 words will 
be considered a display ad. Each inch contains a maxi- 
mum of 70 words. 


FORMAT: Copy should be double-spaced typed. Send 
copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 25th 
of the month, two months before the month in which the 
ad is to appear. 


RESPONSES TO BLIND BOX ADS: Address responses 
to Box — AJO, address above. 


OCULOPLASTIC SURGERY 
UNIVERSITY OF MARYLAND MEDICAL CENTER 


The Department of Ophthalmology is seeking a person who is fellow- 
ship trained in oculopiastic surgery to join us as an Assistant Profes- 
sor. Clinical management of oculoplastics patients, expertise in oculo- 
plastics orbit surgery, clinical research, and academic teaching are 
vital components of this position. Candidate must be BC/BE. An Affir- 
mative Action/Equal Opportunity employer. Send C.V. by August 30, 
1991 to: 


Vinod Lakhanpal, M.D. 
Professor 
Department of Ophthalmology 
University of Maryland Medical Center 
22 S. Greene Street 
Baltimore, Maryland 21201 





NEURO-OPHTHALMOLOGIST 
UNIVERSITY OF MARYLAND MEDICAL CENTER 


The Department of Ophthalmology is seeking a person who is fellow- 
ship trained in neuro-ophthalmology to join us as an Assistant Profes- 
sor. Qualifications include a strong interest in teaching, research expe- 
rience in clinical trials, and expertise in patient care. Candidate must 
be BC/BE in Ophthalmology or Neurology. An Affirmative Action/ 


Equal Opportunity employer. Send C.V. or contact: 


Shalom E. Kelman, M.D. 
Assistant Professor 
Department of Ophthaimology 
University of Maryland Medical Center 
22 S. Greene Street 
Baltimore, Maryland 21201 
(301) 328-7261 
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GENERAL OPHTHALMOLOGIST: Prestigious, well-established ophthal- 
mology practice in Chicago and northern suburbs looking for asso- 
ciate to begin immediately. Fellowship training in plastics, medical 
retina or cornea is desirable but not mandatory. Potential for possi- 
ble partnership. Salary negotiable. Reply to Box 223 AJO. 





NEW YORK, SARATOGA SPRINGS 


Well established solo ophthalmologist seeks ethical and personable 








NEW JERSEY multi-specialty group model HMO seeks well trained, ethi- 
cal general ophthalmologist for its practice. Subspecialty interest 
helpful, but not essential. Competitive salary, benefits. EXCELLENT 
OPPORTUNITY FOR SUCCESSFUL CANDIDATE. Please send C.V., 
letter to Box 225 AJO. 


ACADEMIC OPHTHALMOLOGISTS 
Pediatric Ophthalmologist- Geneticist 
Retina and Vitreous Surgeon 


The University of Nebraska College of Medicine, Department of Ophthalmology, 
is seeking two full-time academic ophthalmologists. A strong commitment to 
resident, medical student teaching, and research is essential. Requirements in- 
clude completion of a satisfactory residency and American Board of Ophthalmol- 
ogy eligibility or certification. Must have documented prior teaching and research 
experience. Salary and rank commensurate with education and experience. 
Heaith Professions (tenure-leading) appointment contract with potential for re- 
newal. Positions available immediately. Send C.V. to: 


Michael E. Yablonski, M.D., Ph.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Nebraska Medical Center 
600 South 42nd Street, Omaha, NE 68198-5540 
(402) 559-4276 FAX: (402) 559-5514 


An Equal Opportunity/Affirmative Action Employer 





RETINA 


The Department of Ophthalmology and Visual Science at Yale University 
invites applications for faculty positions in the Section of Retina and Vitreal 
Diseases. 

— Director of Section — Board certified ophthalmologist trained and expe- 
rienced in all aspects (surgical/research) of retina and vitreous dis- 
eases. Will be expected to direct teaching, research, and clinical pro- 
grams. 


— Assistant Professor-—Ophthalmologist (BC/BE) retina-vitreous vascular 
specialty training. Seeking highly motivated individual with demonstrat- 
ed involvement in quality research, clinical service and teaching. 


Qualified candidates should forward a letter of interest and C.V. with bibli- 
ography to: Chairman, Search Committee, Department of Ophthalmology & 
Visual Science, Yale University School of Medicine, P.O. Box 3333, New 
Haven, CT 06510. 


AFFIRMATIVE ACTION/EQUAL OPPORTUNITY EMPLOYER. 


OPHTHALMOLOGISTS — MARSHFIELD CLINIC 


A 400 physician multispecialty group practice is seeking 
BE/BC ophthalmologists to join expanding regional centers 
in ASHLAND and RICE LAKE, WISCONSIN. These are 
beautiful, wooded Wisconsin areas with an abundance of 
lakes, rivers and streams. Each is ideally suited for physi- 
cians seeking to combine professional excellence in a Mid- 
west, family-oriented location offering exceptional four- 
season recreational activities. Ashland is a community of 
9,000 located on the southern shores of Lake Superior. 
This is a single-specialty group seeking a third partner. 
Rice Lake is a lakeside community of 8,500 people located 
less than 2% hours northeast of Minneapolis/St. Paul. This 
is a growing multispecialty group practice of 18 physicians. 
Wisconsin consistently leads the nation in ACT scores and 
the school systems in these communities are excellent. 
Each opportunity offers a superlative life-style. Each has its 
own special qualities with more attractive features relative 
to individual needs and preferences. The initial total com- 
pensation package is valued in excess of $200,000. If this 
combination of professional excellence and life-style made 
possible through the backup resources of a leading medical 
center in conjunction with the uncommon, varied beauty of 
Wisconsin's land and lakes sounds interesting to you, 
please send C.V. and references to David. L. Draves, Direc- 
tor Regional Development, 1000 North Oak Avenue, Marsh- 
field, WI 54449, or call 1-800-825-2345, extension 5376. 








BC/BE general ophthalmologist to join growing practice in cosmopoli- 
tan Saratoga Springs in upstate New York. Enjoy working in bright, 
spacious, well equipped, new office with four modern exam rooms. 
Equipment includes Argon/ YAG lasers, A and B scan ultrasound, au- 
torefractor, Humphrey field analyzer and photographic equipment. 


Outpatient surgery and E.R. facility at hospital (across the street.) 
Competitive salary guarantee plus incentives and excellent benefit 
package. 

Located three hours from NYC, Montreal and Boston, and a half hour 
from Albany, Saratoga is an historic, close-knit community with lovely 
neighborhoods, fine restaurants, specialty shops and entertainment 
including thoroughbred racing and the Saratoga Performing Arts Cen- 
ter. Proximity to Lake Placid, the Adirondacks and the Green Mountains 
of Vermont is ideal for skiers and outdoor enthusiasts. Please forward 
C.V. to: Denise Romand, Medical Staff Recruiter, Saratoga Hospital, 
211 Church St., Saratoga Springs, NY 12866. For more information 
call (518) 583-8465 (days) or (518) 583-3120 (eves). | 


VITRO-RETINAL SURGEON: Dynamic medical/surgical retina vitreous 
only practice in large mid-western city seeks fellowship trained vi 
treo-retinal surgeon. Academic affiliation available. BE/BC. Senc 
C.V. to Box 227 AJO. 


POSITIONS WANTED 
MEDICAL RETINAL SPECIALIST wants to join large multi-specialty or reti 


na group. Fellowship trained with experience in all aspects of medi 
cal retina including electrophysiology. Prefer east coast but not geo 
graphically limited. Please reply to Box 226 AJO. 


EQUIPMENT WANTED 










PENNSYLVANIA — Tax-deductible donations: World Eye Foundation 
is in desperate need of ophthalmic instruments, new or used, jour- 
nals and books for eye clinic in South America. Please send them 
UPS with estimated cost. A receipt will be sent. Send to Julio R. 
Rojas, M.D., 1720 E. Broad St., Hazleton, PA 18201 (717) 455- 
3391. 


MISCELLANEOUS 


THE GOOD-LITE COMPANY will be showing its products in booth 42100 ; 
the American Academy of Ophthalmology meeting. Please come t 
and see us! We are also bringing several products in our high-intei 
sity exam light line. (708) 366-3860. 










PLEASE NOTE 
All responses to blind box numbers should be addressed to: 
s Box AJO 
American Journal of Ophthalmology 


435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
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EMBASSY OF THE 
STATE OF KUWAIT 


MINISTRY OF 
PUBLIC HEALTH 


WE ARE LOOKING FOR MEN & WOMEN WHO 
ARE WILLING TO WORK IN THE MIDDLE EAST 
IN THE FIELD OF OPHTHALMOLOGY WITH SUB- 
SPECIALTY IN: 
1) Glaucoma 
2) Strabismus 

3) Oculoplastic 

4) Pediatric ophthalmology 


PLEASE SEND YOUR RESUME AND RELATED 
INFORMATION TO: 


THE EMBASSY OF THE STATE OF KUWAIT 
HEALTH DEPT., 3rd FLOOR 
3500 INTERNATIONAL DRIVE, N.W. 
WASHINGTON, DC 20008 


AJO 
Come and see us 
in Anaheim 


at the combined 
AAO-PAAO meeting. 
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Polytrim" Ophthalmic Solution Sterile | 
(trimethoprim sulfate and polymyxin B sulfate) 





INDICATIONS AND USAGE: Polytrim Ophthalmic Solution is 
indicated in the treatment of surface ocular bacterial infections, 

including acute bacterial conjunctivitis, and blepharoconjunc- 
tivitis, caused by susceptible strains of the following microor- 
ganisms: Staphylococcus aureus, Staphylococcus epidermidis, 

Streptococcus pneumoniae, Streptococcus viridans, Haemophilus 
influenzae and Pseudomonas aeruginosa, * Efficacy for this or- 
ganism in this organ system was studied in fewer than 10 infec- 
tions. CONTRAINDICATIONS: Polytrim Ophthalmic Solution is 
contraindicated in patients with known hypersensitivity to any 
of its components. WARNINGS: NOT FOR INJECTION INTO THE 
EYE. If asensitivity reaction to Polytrim occurs, discontinue use. 

Polytrim Ophthalmic Solution is not indicated for the prophylaxis 
or treatment of ophthalmia neonatorum. PRECAUTIONS: 
General: As with other antimicrobial preparations, prolonged 
use may result in overgrowth of nonsusceptible organisms, 
including fungi. If superinfection occurs, appropriate therapy 
should be initiated. Information for Patients: Avoid contam- 
inating the applicator tip with material from the eye, fingers, or 
other source. This precaution is necessary if the sterility of the 
drops is to be maintained. If redness, irritation, swelling or pain 
persists or increases, discontinue use immediately and contact 
your physician. Carcinogenesis, Mutagenesis, Impairment of 
Fertility: Carcinogenesis: Long-term studies in animals to 
evaluate carcinogenic potential have not been conducted with 
polymyxin B sulfate or trimethoprim. Mutagenesis: Trimetho- 
prim was demonstrated to be non-mutagenic in the Ames assay. 

In studies at two laboratories no chromosomal damage was 
detected in cultured Chinese hamster ovary cells at concentra- 
tions approximately 500 times human plasma levels after oral 
administration; at concentrations approximately 1000 times 
human plasma levels after oral administration in these same celis 
a low level of chromosomal damage was induced at one of the 
laboratories. Studies to evaluate mutagenic potential have not 
been conducted with polymyxin B sulfate. Impairment of Fer- 
tility: Polymyxin B sulfate has been reported to impair the 
motility of equine sperm, but its effects on male or female fertility 
are unknown. No adverse effects on fertility or general reproduc- 
tive performance were observed in rats given trimethoprim in 
oral dosages as high as 70 mg/kg/day for males and 14 mg/kg/ day 
for females. Pregnancy: Teratogenic Effects: Pregnancy 
Category C. Animal reproduction studies have not been 
conducted with polymyxin B sulfate. It is not known whether 
polymyxin B sulfate can cause fetal harm when administered to 
a pregnant woman or can affect reproduction capacity. Trimetho- 
prim has been shown to be teratogenic in the rat when given in 
oral doses 40 times the human dose. In some rabbit studies, the 
overall increase in fetal loss (dead and resorbed and malformed 
conceptuses) was associated with oral doses 6 times the human 
therapeutic dose. While there are no large well-controlled studies 
on the use of trimethoprim in pregnant women, Brumfitt and Pur- 
sell, in a retrospective study, reported the outcome of 186 preg- 
nancies during which the mother received either placebo or oral 
trimethoprim in combination with suifamethoxazole. The inci- 
dence of congenital abnormalities was 4.5% (3 of 66) in those who 
received placebo and 3.3% (4 of 120) inthose receiving trimetho- 
prim and sulfamethoxazole. There were no abnormalities in the 
10 children whose mothers received the drug during the first 
trimester. In a separate survey, Brumfitt and Pursell also found 
no congenital abnormalities in 35 children whose mothers had 
received oral trimethoprim and sulfamethoxazole at the time of 
conception or shortly thereafter. Because trimethoprim may 
interfere with folic acid metabolism, trimethoprim should be used 
during pregnancy only if the potential benefit justifies the poten- 
tial risk to the fetus. Nonteratogenic Effects: The oral adminis- 
tration of trimethoprim to rats at a dose of 70 mg/kg/day com- 
mencing with the last third of gestation and continuing through 
parturition and lactation caused no deleterious effects on gesta- 
tion or pup growth and survival. Pediatric Use: Safety and 
effectiveness in children below the age of 2 months have not been 
established (see WARNINGS). ADVERSE REACTIONS: The most — 


frequent adverse reaction to Polytrim Ophthalmic Solution islocal ]| 


irritation consisting of transient burning or stinging, itching or 
increased redness on instillation. These reactions occur in less 
than 4 of 100 patients treated. Polytrim has a low incidence of 
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It's not just that the tions as they re approved. 
IRIS Laser Indirect An investment in one laser source from 
Ophthalmoscope has IRIS Medical is equipment that only gains in value 


for your practice. 


Superior 
illumination and optics 
will make you want to 


vides from possible ig 

à : : : use the IRIS LIO for diag- 
misalignment or contamination ^ »osics, too. 
assures your laser beam delivery is where you 
expect it to be every time. Portability and standard power outlets, or even battery 





On the other hand, you might be just as ili ai: aiaiai: tsia 
impressed with the laser aiming/treatment and Call us now for a free demonstration, clinical 
he illumination beams, with independent con- articles, or information on seminars that will help 
rols for each, that follow the same path through put these products to work for you. 


, the LIO. You're guaranteed being able to see Find out why more doctors are using this 
clearly in the treatment area, even in the far wavelength. And how this LIO 
periphery of the eye. can give you a clear 
The 810nm diode wavelength view of the future. 
eliminates the color distortion that 
results from filters required during 
argon laser treatment. And 









IRIS 
Medical 


800-388-4747 
See us at AAO, Booth 4704-707 


© 1991 IRIS Medical. OcuLight is regi stered trademark of IRIS Medical 
340 Pioneer Way, Mounta a Vie w,CA 94041 415-962-8100 


A growing family of probes 
includes future capability for 
transscleral treatment of retinal 
detachments and glaucoma. 


MISCOAT 


(Sodium Chondroitin Sulfate - Sodium Hyaluronate) 
STERILE VISCOELASTIC SOLUTION 
DESCRIPTION: VISCOAT? is a sterile, non-pyrogenic, viscoelastic solution of a highly purified, non-inflammatory 
medium molecular weight fraction of sodium chondroitin sulfate and sodium hyaluronate VISCOAT is formulated to a 
viscosity of 40,000 + 20,000 cps (at shear rate of 2 sec’, 25°C). Each 1 mL of VISCOAT solution contains not more 
than 40 mg sodium chondroitin sulfate, 30 mg sodium hyaluronate, 0.45 mg sodium dihydrogen phosphate hydrate, 
2.00 mg disodium hydrogen phosphate, 4.3 mg sodium chloride (with Water For Injection, USP grade, q.s.). The osmo- 
larity of VISCOAT is 325mOsM + 40mOsM; the pH is 7.2 = 0.2 
INDICATIONS: For use as a surgical aic in anterior segment procedures including cataract extraction and intraocular- 
lens implantation. VISCOAT maintains a deep chamber during anterior segment surgeries, enhances visualization dur- 
ing the surgical procedure, and protects the corneal endothelium and other ocular tissues The viscoelasticity of the 
solution maintains the normal position of the vitreous face, thus preventing formation of a postoperative flat chamber 
CONTRAINDICATIONS: At the present time, there are no known contraindications to the use of VISCOAT when used 
as recommended 
PRECAUTIONS: Precautions are limited to those normaily associated with the surgical procedure being performed 
Although sodium hyaluronate and sodium chondroitin sulfate are highly purified biological polymers, the physician 
should be aware of the potential allergic risks inherent in the use of any biological material 
ADVERSE REACTIONS: VISCOAT has been extremely well tolerated in human and animal studies. A transient rise in 
intraocular pressure may be expected due to the presence of sodium hyaluronate, which has been shown to effect 
such a rise (9.895 25mmHg during 1-3 days after surgery in human clinical trials). 
CLINICAL APPLICATIONS: For cataract surgery and intraocular lens implantation, VISCOAT should be carefully 
introduced (using a 27-gauge cannula) into the anterior chamber. VISCOAT may be injected into the chamber prior to 
or following delivery of the crystalline lens. Instillation of VISCOAT prior to lens delivery will provide additional protec- 
tion to the corneal endothelium. Instillation of the solution at this point is significant in that a coating of VISCOAT may 
protect the corneal endothelium from possible damage arising from surgical instrumentation during the cataract extrac- 
tion surgery. VISCOAT may also be used to coat an intraocular lens as well as the tips of surgical instruments prior to 
implantation surgery. Additional solution may be injected during anterior segment surgery to fully maintain the chamber 
or replace any solution lost during the surgical procedure. At the end of the surgical procedure, VISCOAT may be 
removed from the eye by thoroughly irrigating and aspirating with a balanced salt solution. Alternatively, VISCOAT may 
be ieft in the eye, when used as directed 
REFERENCES: 
1. CILCO, Inc. Study “Preclinical evaluation of CDS-PLUS: Measurement of intraocular pressure variation after installa- 
tion into artificial eyes” (1983). 
2. CILCO, Inc. Study “Preclinical evaluation of the protective efficacy of CDS-PLUS on rabbit corneal buttons” (1983) 
Ji i al y Seine Fe 3. CILCO, Inc. Study “Evaluation of CDS for induction of anaphylaxis in guinea pigs” (1981) 


: E i , 4. Richter, W., Ryde, M. and Zetterstrom, O. Nonimmunogenicity of purified sodium hyaluronate preparation in man Int 
FDA approved material. 


i ) " 0 Arch Allergy App! Immunol 59:45-48, 1979 


5. Richter, W. Nonimmunogenicity of purified hyaluronic acid preparations tested by passive cutaneous anaphylaxis. Int 
Me Arch Allergy App! Immunol 47:211-217. 1974. 
The sterilizers lifetime Control (CDC) guidelines. 6. CILCO, Inc. Study "Evaluation of CDS for induction of antibodies in rabbits" (1982) 
l / 7. Balazs, E. A. Ultrapure hyaluronic acid and the use thereof. U.S. patent 4,141,973 (1979) 
function insures you of worry free 
i : i A 8. CILCO, Inc. Summary of Safety and Efficacy for VISCOAT (1984). 
Send Check to: "— ' 


operation. 


IPRO, Inc. 
Order Now P.O. Box 3555 6201 South Freeway 


Alcon Surgical, Inc 7/91 


Fort Worth, TX 76134 


Only $78.88 Holiday, FL 34690 
Box of 4 Please allow 2-4 weeks delivery 


See Alcon ad on cover 2, page 1. 





For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


BERENS M For the rapid performance 
HORIZONTAL M of the screen test - measur- 
PRISM BM ing heterophoria or hetero- 
BARS ff tropia in prism diopters and 

for converging and diverg- BÍ BERENS 


ing exercise. VERTICAL 


For measuring Hyperphoria § PRISM 
and Orthoptic Training. BARS 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
215 - 884 - 8105 








EMMETROPIA. 
OUR COMMON 


GOAL. 





They say he taught the healing arts to the gods. 


Chiron, the centaur, half-man, half- 
horse, a recombinant organism from Greek 
mythology, symbolizes Chiron Corporation's 
commitment to genetic engineering. 

And Chiron, the physician-teacher, 
reminds us of a goal that has been with man- 
kind throughout recorded history. 

To heal the sick, and to extend useful life. 

Chiron Ophthalmics is dedicated to 
helping achieve that goal, by providing new 
thinking, to ever-expand the capabilities of 
ophthalmic surgeons. 

And new products, that together will 
comprise an integrated and comprehensive 
system for achieving emmetropia. 

IOLs that permit use of incisions down 
to 4mm. Small incision surgery has been 
reported to provide visual rehabilitation in days 
rather than weeks.’ 

MediLens Corneal Shields, a therapeutic 





management alternative to treat postsurgi- 
cal, traumatic and non-traumatic corneal 
conditions. 





Our Magnum Diamond knives are help- 
ing surgeons set new standards of precision. 


And we're working on advanced corneal 


onlays and inlays, enhanced corneal storage Dr. Lindstrom & Dr. Casebeer will be presenting course introductions at our AAO booth. 





media and new biopharmaceuticals, including 
wound modulating growth factors. 

In medicine, with a strong and continu- C H | R () N 
ing common commitment, the impossible can 
become possible. 

And the possible, finally, routine. 





Chiroflex II* a foldable The MediLens Corneal Magnum Diamond 
lens for use with in- Shield protects scleral Knives, the featured 


cisions down lo 4mm. — and limbal incisions. system in the Casebeer 





course 
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A CHIRON COMPANY */nvestigational Device: Limited by Federal (USA) Law to Investigational Use Only 


Chiron Ophthalmics 9342 Jeronimo Road, Irvine, California 92718-1903 Call 1-800-553-3354 to participate in the Casebeer Emmetropia Course. or contact vour Chiron sales representative 
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Betoptic S 


lbetaxolol HCl) sence 


Suspension, 0.25% 


For POAG and ocular hypertensive 
patients where treatment is indicated 


S is for Strength 
of Suspension Technology 


Strength of drug Strength of improved 
delivery comfort 


e Patented technology slows release and e Active drug is released more slowly to 
increases retention of drug in the eye the cornea, resulting in improved 


e The amount of betaxolol delivered to patient comfort 


the aqueous humor by the 0.2596 sus- 
pension is equal to that delivered by the St Eng, th of. beta- T 
safety 


0.5% solution 
e Offers the safety advantages of a selec- 
tive ocular beta-blocker 


e Does not significantly compromise heart 
rate or pulmonary function 


e CNS side effects are rarely reported 
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e Efficacy equivalent to 0.5% solution has 
been demonstrated in clinical trials 
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Sodium ion Betaxolol ions 


Artist's pogi pbi of 
BETOPTIC® S (betaxolol HCI) 


0.25% Msg Herr 
Suspension pa 
p 


the corneal tissue, 
improving comfort. BETOPTIC S 
remains in the eye longer, allow- 


ing equivalent bioavailability 
iclucen the 0.25% suspension 
and 0.5% solution. 


"Beta-1 selectivity is not absolute. 


BETOPTIC® S Sterile Ophthalmic Suspension has produced minimal 
effects in patients with reactive airway disease; exercise caution in 
treating patients with excessive restriction of pulmonary function. 
Asthmatic attacks and pulmonary distress have been reported during 
betaxolol treatment. Although rechallenges of some such patients 
with ophthalmic betaxolol have not adversely affected pulmonary 
function test results, the possibility of adverse pulmonary effects in 
patients sensitive to beta-blockers cannot be ruled out. 


PLEASE SEE BRIEF SUMMARY OF PRESCRIBING INFORMATION ON THE NEXT PAGE. 
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Contraindicated in patients with sinus bradycardia, greater than a 
first degree atrioventricular block, cardiogenic shock, overt cardiac 
failure, or hypersensitivity to any component of this product. Use 
caution in treating patients with a history of cardiac failure, heart 
block, and patients receiving adrenergic psychotropic drugs or 
catecholamine-depleting drugs such as reserpine. Observe patients 
receiving an oral beta-blocker and BETOPTIC® S suspension for pos- 
sible additive effect on known systemic effects of beta-blockade. 


® 
ALCON LABORATORIES, INC 
FORT WORTH, TEXAS 76134 
ANTAL AMA 


BETOPTIC?E S betaxolol HCI) 0.25% as base Sterile Ophthalmic Suspension 


DESCRIPTION: BETOPTIC S Ophthalmic Suspension 0.25% contains betaxolol hydrochloride, a 
cardio-selective beta-adrenergic receptor blocking agent, in a sterile resin suspension formulation. 
INDICATIONS AND USAGE: BETOPTIC S Ophthalmic Suspension 0.25% has been shown to be 
effective in lowering intraocular pressure and may be used in patients with chronic open-angle 
glaucoma and ocular hypertension. It may be used alone or in combination with other intraocular 
pressure lowering medications. 

CONTRAINDICATIONS: Hypersensitivity to any component of this product. BETOPTIC S Ophthalmic 
Suspension 0.25% is contraindicated in patients with sinus bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, or patients with overt cardiac failure. 

WARNING: Topically applied beta-adrenergic blocking agents may be absorbed systemically. The 
same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, anc rarely death in association with 
cardiac failure, have been reported with topical application of beta-adrenergic blocking agents. 
BETOPTIC S Ophthalmic Suspension 0.25% has been shown to have a minor effect on heart rate and 
blood pressure in clinical studies. Caution should be used in treating patients with a history of cardiac 
failure or heart block. Treatment with BETOPTIC S Ophthalmic Suspension 0.25% should be 
discontinued at the first signs of cardiac failure. 

PRECAUTIONS: General: Diabetes Mellitus. Beta-adrenergic blocking agents should be administered 
with caution in patients subject to spontaneous hypoglycemia or to diabetic patients (especially those 
with labile diabetes) who are receiving insulin or oral hypoglycemic-agents. Beta-adrenergic receptor 
blocking agents may mask the signs and symptoms of acute hypoglycemia. Thyrotoxicosis. Beta- 
adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of hyperthyroidism. 
Patients suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt 
withdrawal of beta-adrenergic blocking agents, which might precipitate a thyroid storm. 
Muscle Weakness. Beta-adrenergic blockade has been reported to potentiate muscle weakness 
consistent with certain myasthenic symptoms (e.g., diplopia, ptesis and generalized weakness). 
Major Surgery. Consideration should be given to the gradual withdrawal of beta-adrenergic blocking 
agents prior to general anesthesia because of the reduced ability of the heart to respond to beta- 
adrenergically mediated sympathetic reflex stimuli. Pulmonary. Caution should be exercised in the 
treatment of glaucoma patients with excessive restriction of pulmonary function. There have been 
reports of asthmatic attacks and pulmonary distress during betaxolol treatment. Although 
rechallenges of some such patients with ophthalmic betaxolol has not adversely affected pulmonary 
function test results, the possibility of adverse pulmonary effects in patients sensitive to beta blockers 
cannot be ruled out. Drug Interactions: Patients who are receiving a beta-adrenergic blocking agent 
orally and BETOPTIC S Ophthalmic Suspension 0.25% should be observed for a potential additive 
effect either on the intraocular pressure or on the known systemic effects of beta blockade. Close 
observation of the patient is recommended when a beta blocker is administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or bradycardia. Betaxolol is an adrenergic blocking agent; therefore, 
caution should be exercised in patients using concomitant adrenergic psychotropic drugs. Ocular: In 
patients with angle-closure glaucoma, the immediate treatment objective is to reopen the angle by 
constriction of the pupil with a miotic agent. Betaxolol has little er no effect on the pupil. When 
BETOPTIC S Ophthalmic Suspension 0.25% is used to reduce elevated intraocular pressure in angle- 
closure glaucoma, it should be used with a miotic and not alone. Carcinogenesis, Mutagenesis, 
impairment of Fertility: Lifetime studies with betaxolol HCI have Deen completed in mice at oral 
doses of 6, 20 or 60 mg/kg/day and in rats at 3, 12 or 48 mg/kg/day; betaxolol HCI demonstrated no 
carcinogenic effect. Higher dose levels were not tested. In a variety o! in vitro and in vivo bacterial and 
mammalian cell assays, betaxolol HCl was nonmutagenic. Pregnancy: Pregnancy Category C. 
Reproduction, teratology, and peri- and postnatal studies have been conducted with orally 
administered betaxolol HCI in rats and rabbits. There was evidence of drug related postimplantation 
loss in rabbits and rats at dose levels above 12 mg/kg and 128 mg/kg, respectively. Betaxolol HCI was 
not shown to be teratogenic, however, and there were no other adverse effects on reproduction at 
subtoxic dose levels. There are no adequate and well-controlled studies in pregnant women. 
BETOPTIC S should be used during pregnancy only if the potential benefit justifies the potential risk to 
the fetus. Nursing Mothers: It is not known whether betaxolol HCI is excreted in human milk. Because 
many drugs are excreted in human milk, caution should be exercised when BETOPTIC S Ophthalmic 
Suspension 0.25% is administered to nursing women. Pediatric Use: Safety and effectiveness in 
children have not been established. 

ADVERSE REACTIONS: Ocular: In clinical trials, the most frequent event associated with the use of 
BETOPTIC S Ophthalmic Suspension 0.25% has been transient ocular discomfort. The following other 
conditions have been reported in small numbers of patients: blurred vision, corneal punctate keratitis, 
foreign body sensation, photophobia, tearing, itching, dryness of eyes, erythema, inflammation, 
discharge, ocular pain, decreased visual acuity and crusty lashes. Additional medical events reported 
with other formulations of betaxolol include allergic reactions, decreased corneal sensitivity, edema 
and anisocoria. Systemic: Systemic reactions following administration of BETOPTIC S Ophthalmic 
Suspension 0.25% or BETOPTIC Ophthalmic Solution 0.5% have been rarely reported. These include: 
Cardiovascular: Bradycardia, heart block and congestive failure. Pulmonary: Pulmonary distress 
characterized by dyspnea, bronchospasm, thickened bronchial secretions, asthma and respiratory 
failure. Central Nervous System: Insomnia, dizziness, vertigo, headaches, depression, and lethargy. 
Other: Hives, toxic epidermal necrolysis, hair loss, and glossitis. 

OVERDOSAGE: No information is available on overdosage of humans. The oral LD50 of the drug 
ranged from 350-920 mg/kg in mice and 860-1050 mg/kg in rats. The symptoms which might be 
expected with an overdose of a systemically administered beta-1-adrenergic receptor blocking agent 
are bradycardia, hypotension and acute cardiac failure. A topical overdose of BETOPTIC S Ophthalmic 
Suspension 0.25% may be flushed from the eye(s) with warm tap water. 

CAUTION: Federal (USA) Law Prohibits Dispensing Without a Prescription. 

U.S. Patent Nos. 4,252,984; 4,311,708; 4,342,783;4,911,920. 
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FELLOWSHIPS 
AVAILABLE 


The Heed Ophthalmic Foundation provides 
fellowship support for advanced study or re- 
search in ophthalmology. Applicants must 
be graduates of medical schools accredited 
by the American Medical Association and 
citizens of the United States. Deadline for 
submission of applications: December 31 
for a fellowship starting the following aca- 
demic year. Please direct all inquiries and 
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an the 
A-Scan you 

purchase today 
prepare your 
practice for 
tomorrow? 


Every day, advances in ophthalmology put new demands on ultrasound 
technology - demands that today’s equipment can't always meet. 

Don't purchase any A-Scan instrument, from any manufacturer, until 
you visit the STORZ booth at the AAO in Anaheim. Don't invest in the 
past-look to the technology of the future. 








STORZ OPHTHALMICS, INC. 


3365 Tree Court Industrial Blvd. 
St. Louis, MO 63122 


© 1991 STORZ Visit us at the AAO, Booth 4210 SPA-4109 
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Matching the Overcoming the 

convexity of difficulties of 

the natural deep-set eyes, 

crystalline lens prominent brows 

* Easier access to all = end cl fi 
areas of the anterior . 4 paipenra: tissure: 
capsule * Allows ease of antc 

* Reduces risk of ] | rior chamber entry 


corneal touch ' * Enables continuou: 
| tear capsulotomies 
* Maintaining a com 





table hand position 
Irrigating Cystotome Model 1610 Irrigating Cystotome Model 5105 
Providing the Ensuring the _ 
sharp tip and material integrif| 
cutting-edge needs and finish qualit) 
for capsulorhexis only eT USI 
* Enables easy porn 
penetration and 
ED (front to 
ack) cutting 
` - * , 
Tip view of Irrigating Cystotome Model 5042 skeet hal ag geome 
(Original magnification 48x) (Original magnification 48x) 
Endocapsular/Intercapsular, ophthalmic surgeon the latest, VISITEC Company To place an order 
Capsulorhexis, Can opener -no ^ most advanced ready-to-use 7575 Commerce Court or receive more 
matter what your preference, microsurgical instruments, with ^^ Sarasota, Florida 34243-3218 information, 
you'll find Visitec has a cystotome the charter we established more USA call Toll Free: 
available for every capsulotomy than a decade ago: “Provide no- (813) 351-9883 (800) 237-2174 or 
technique. thing less than the finest quality FAX: (813) 359-201: 
At Visitec we are continually products combined with the most 

committed to bringing the efficient, courteous service.” 
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O Registered trademark of VISITEC Company ©Copyright 1990 VISITEC Company. All rights reserved. 
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In Contrast Sensitivity, 
There's No Comparison 
To Stereo Optical 


VISION CONTRAST TEST SYSTEM 






With the growing importance of 
contrast sensitivity 
testing, Stereo Optical 
should be the first place 
~= —  youtum. We offer the 
most complete line of contrast sensitivity 
testing systems. Our staff of 
highly trained vision care 
professionals can help vou and 
your staff get the optimum 
results from your equipment. 






VCTS 
distance 
and near 
charts 
offer a 
convenient, 
portable test 
system. 













e i The Only system tbat combines Contrast 
ynvenient. Portable. oe i 


® Lightweight. The 
OPTEC 1000 and 2000 are ideal for combining 
contrast sensitivity testing with basic vision screening. 
e Easy to use by nurse or physician. 
e Over 125 additional tests to build tbe system. 
e Standardized test environment. 


Sensitivity, Glare and Potential Acuity 
testing into a single standardized and 
calibrated system ... The MCT® 8000. 

e Easy to administer by any of your staff. 
e Satisfies Peer-Review-Organization 


criteria for cataract surgery in 









E most states. 
D 





Stereo Optical Co., Inc. 
3539 N. Kenton Avenue 
Chicago, IL 60641 
1-800-344-9500 

(In IL) (312) 777-2869 
FAX (312) 777-4985 
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ahs 
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do I CENTENAR 
Call or write for additional information on any of our vision testing products. 
MCT and VCTS Manufactured under U.S. Patents #4,800,404 and 4,365,873. MCT and VCTS and logo are registered trademarks of Vistech Consultants, Inc. MCT and VCTS products manufactured by Vistech Consultants, 


Inc. for Stereo Optical Co., Inc. under Exclusive License. Optec 2000 and 1000 manufactured under U.S. Patent 54,826,308 and 4,452,515. Optec is a registered trademark of Stereo Optical Company, Inc 
Copyright 1991, Stereo Optical Co., Inc 











LOW VISION? 


Do them and yourself a favor. Call 
for our FREE catalog of Eschenbach 
and Coburn Magnifiers. Full support 
staff, worldwide distribution. 
C AND E OPTICAL 
1-800-542-1071 
FAX # 1-312-233-8381 


Missing copies will be sent free of charge provided we are notified no later than two months 
after the issue date for domestic and Canadian subscribers and four months after the issue 
date for all other foreign subscribers. 


We stock a limited number of copies back to 1989. 


Domestic Canada & Other Foreign 


Single copies US $15.00 US $20.00 
Prepayment required in each case (U.S. Funds drawn on U.S. bank) 
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Anterior or Posterior Chamber 
Dualens: 





Biconvex Optic, One-Piece PMMA 


Model 120 UV 


Designed and Proven Safe and Effective 
for placement in the anterior and posterior chambers. 


12.75mm and 13.75mm lengths for dual placement 
12.75mm length with no optic holes for posterior placement 





; n For ordering or 
( (OBI IRI j information contact the 


: : Storz National Service 

INTRAOCULAR LENSES Center at(800)237-5906 

-L (800)282-1208 

STORZ OPHTHALMICS, INC. 1990 FI 00) 282-120! 
All Rights Reserved SPA 3575B 
Caution: Federal (USA) Law restricts these devices to sale by or on the order of a physician 


THE 1992 
DUKE UNIVERSITY ADVANCED 
VITREOUS SURGERY COURSE 


APRIL 23-25, 1992 
Duke University, Durham, North Carolina 


This course is designed for the vitreo-retinal surgeon with experience. 
New developments in instrumentation and techniques will be present- 
ed with emphasis placed on detailed discussion of techniques and the 
outlining of problem areas. In order to stimulate the exchange of 
experiences audience participation will be encouraged and extensive 
discussion periods provided. 
GUEST FACULTY 
Claus Eckardt, M.D., Kiel, Germany 
Michel Gonvers, M.D., Lausanne, Switzerland 
Travis A. Meredith, M.D., St. Louis, MO 
Hilel Lewis, M.D., Los Angeles, CA 
Kirk H. Packo, M.D., Chicago, IL 
Yasuo Tano, M.D., Osaka, Japan 
George A. Williams, M.D., Royal Oak, MI 
DUKE FACULTY 
Eugene de Juan, M.D. 
Diane Hatchell, Ph.D. 
Glenn Jaffe, M.D. 
Robert Machemer, M.D. 
Brooks W. McCuen, Il, M.D. Manufactured tor Ee 


à : " STORZ OPHTHALMICS, INC. 
Limited Enrollment Registration Fee $450.00 St. Louis, Missouri 63122 


FOR FURTHER INFORMATION CONTACT A Division of American Cyanamid Com 
George Andrews/Duke Eye Center Poar Rivor NE ^ 
P.O. Box 3802, Durham, NC 277 10 © 1990 STORZ SPA-3406-2 
(919) 684-6743 





sterile acetazolamide sodium 


Diamox Parenteral 


Please see brief summary of Prescribing Information on adjacent page. 








HEINE 


OMEGA 100 


“Sets The Standard By Which 
All Others Are Judged” 


Incomparable in performance, versatility and comfort, the OMEGA 100 offers an array of features incorporated in one unit. 


With an adjustable headband for height and width, as well as adjustable optics for height, distance and angle 
of inclination, the OMEGA 100 will satisfy even the most discriminating user! 


The synchronized adjustment of convergence and parallax guarantees optimum viewing conditions with dilated pupils. However, it 
also gives true stereopsis when examining through pupils to 2mm in diameter. 


All controls on the OMEGA 100 are ergonomically placed and can be adjusted “blind” after a brief familiarization period. 


The OMEGA 100 can be powered with a wall mounted transformer (EN-30), a rechargeable battery pack (Accubox) or a desk 
transformer (EN-20). It can also be illuminated by a 150 watt fiber optics projector and a lightweight fiber optics cable with 
brightness control. 








For more information on our OMEGA 100 or other “HEINE” products, 
please contact your Medical Specialty Distributor, or: 





3500 Regency Parkway 
Suite “C” 

Cary, North Carolina 
27511-8569 

Tel: (919) 380-8090 


HEINE USA LTD. Fax: (919) 380-8095 












THE NEW YORK 
Eye&Ear 


INFIRMARY 








^ NATIONAL 
CENTER 

FOR 
SPECIALTY 
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Cornea and External 
Diseases 1992: 
A Current Perspective 
DECEMBER 6 & 7, 1991 
The Waldorf Astoria, New York, N.Y. 


Mark Speaker, M.D., Ph.D., Course Director 
Jorge Buxton, M.D., Director, Cornea Service 


FACULTY 















GUEST FACULTY 
Stuart Brown, M.D. ¢ Elisabeth Cohen, M.D. 
Herbert Kaufman, M.D. * Peter Laibson, M.D. 
Richard Lindstrom, M.D. ¢ Sid Mandelbaum, M.D. 
Carmen Puliafito, M.D. « Roy Rubinfeld, M.D. 
Raymond Stein, M.D. * Ira Udell, M.D. 


THE NEW YORK EYE AND EAR INFIRMARY FACULTY 
Douglas Buxton, M.D. ¢ Wing Chu, M.D. 
Robert Cykiert, M.D. « Dennis Gormley, M.D. 
Steven McCormick, M.D. ¢ Richard Norden, M.D. 
John Seedor, M.D. ¢ Mark Speaker, M.D., Ph.D. 















Corneal Transplants e Pediatric Keratoplasty 
Complications of Keratoplasty e Corneal Thinning and 
Perforations e Anterior Stromal Puncture ¢ Dry Eye 
Syndrome * Keratoconus * Contact Lens 
Complications e Intraocular Lens Complications 
Pterygium * New Drug Delivery Systems * Eye Banking 
& Corneal Preservation e Sutured PC IOL’s 


EXTERNAL DISEASES 

Herpes Simplex and Zoster « Acanthamoeba *« New 

Antibiotics/Antivirals + External Inflammatory Disease 
Cyclosporine e Endophthalmitis 


REFRACTIVE SURGERY 
Corneal Topography * Postoperative Astigmatism 
Radial Keratotomy * Excimer Laser Surgery 
Picosecond Laser Surgery ¢ New Intraocular Lenses 












WORKSHOPS 


EXCIMER LASER SURGERY Summit Technology 
CORNEAL TOPOGRAPHY Computed Anatomy 


Limited Registration 

















* Theater tickets to Phantom of the Opera Thurs., Dec. 5. 
e Lincoln Center Tour and Luncheon Fri., Dec. 6. 
* United Nations Tour Sat., Dec. 7. 


TO REGISTER 


Contact Ms. Sylvia Sorrentino, Conference Coordinator 
THE NEW YORK EYE AND EAR INFIRMARY 

Second Avenue at Fourteenth Street, NY, NY 10003 
Telephone (212) 979-4444, 979-4430 


Fee for Practicing Physicians: 

Early Bird Special before October 25, 1991: $300.00. 
After October 25, 1991: $350.00. 

Residents & Fellows: $75.00. 

Fee for both Workshops: $100.00. 


AMA - CME 12.5 credit hours Category | 
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STORZ OPHTHALMICS, INC. 
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A Division of American Cyanamid Company 
Pearl River, NY 10965 





SPA-3406-3 3101-0 


=.” 
i. a i 


e act "3 
Is b - a 
uto Ay AM 





® 
-Æ OCULO-PLASTIK| Inc. 


Makers of fine products for the fields of 
ophthalmology and oculo plastic surgery. 


Proud of our quality. 


New lowa implant New Allen implant 
(S, ML) (S.L) 





Universal implant Corneal 
(XS, S, M, L, XL ) protective shield 
(tinted or black) 





Spivey-Allen 
Orbital floor implant 
(4 sizes) Orbital floor implant 

(4 left & 4 right) 
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Conforme Symblepharon rings 
(3 sizes and 4 radii) (3 sizes) 


We also make these fine products: 

- Putterman-Scott and O'Donnell socket reconstruction 
prostheses. 

- Cox malar eminence implants. 

- Thin and thick pediatric conformers. 


Call or write for our complete catalogue 


Oculo-Plastik, Inc. 1170, est Henri-Bourassa, 
Montréal, Québec, Canada H2C 1G4 (514) 381-1849 














Diamox sequels 
acetazolamice _ Sustained Release Capsules 500 


Diamox Parenteral 


sterile acetazolamide sodium 


Brief Summary 
DIAMOX * acetazolamide 
SEQUELS”, Tablets and Parenteral 


Please see package insert for full Prescribing Information. 


INDICATIONS: Tablets and Parenteral only: For adjunctive ti 
ment of edema due to congestive heart failure; drug-induced ede 
centrencephalic epilepsies (petit mal, unlocalized seizures). 
forms: chronic simple (open-angle) glaucoma, secondary glauc« 
and preoperatively in acute angle-closure glaucoma where del: 
surgery is desired in order to lower intraocular pressure. For pre 
tion or amelioration of acute mountain sickness symptom 
climbers attempting rapid or gradual ascent. 
CONTRAINDICATIONS 

When sodium and/or potassium serum levels are depresset 
marked kidney and liver disease or dysfunction, including cirrh 
suprarenal gland failure, and hyperchloremic acidosis. Long-! 
use in chronic noncongestive angle-closure glaucoma. 
WARNINGS 

DIAMOX can cause fetal harm when administered to preg 
women. There have been reports of premature delivery and con; 
tal anomalies. Administered orally or parenterally, DIAMOX 
been shown to be teratogenic (defects of limbs) in mice, rats, | 
sters, and rabbits. If used during pregnancy, or if the patient bec 
pregnant while taking DIAMOX, she should be apprised of the p: 
tial hazard to the fetus. 

Fatalities have occurred (rarely) due to severe reactions to su 
amides including Stevens-Johnson syndrome, toxic epide! 
necrolysis, fulminant hepatic necrosis, agranulocytosis, aplastic 
mia, and other blood dyscrasias. Sensitizations may recur when i 
ministered, irrespective of administration route. Discontinue t 
signs of hypersensitivity or other serious reactions occur. 

Caution is advised for patients on concomitant high-dose asp 
as anorexia, tachypnea, lethargy, coma, and death have | 
reported. 

PRECAUTIONS 

Increasing the dose may increase drowsiness and paresthesi: 

decrease diuresis. 
Information for Patients: Adverse reactions common to all su 
amide derivatives may occur: anaphylaxis, fever, rash (including 
thema multiforme, Stevens-Johnson syndrome, toxic epide 
necrolysis), crystalluria, renal calculus, bone marrow depres 
thrombocytopenic purpura, hemolytic anemia, leukopenia, p: 
topenia, agranulocytosis. Early detection is advised and, if 
occurs, discontinue drug and institute appropriate therapy. Use 
caution in patients with pulmonary obstruction or emphys 
DIAMOX use does not obviate the need for prompt descent if sı 
symptoms of high altitude sickness occur. 

Caution is advised for patients receiving concomitant high 
aspirin and DIAMOX, as anorexia, tachypnea, lethargy, coma 
death have been reported (see WARNINGS). 

Laboratory Tests: To monitor for hematologic reactions comm 
all sulfonamides, obtain baseline CBC and platelet count b: 
beginning DIAMOX therapy and at regular intervals during the 
If significant changes occur, discontinue and institute approp 
therapy. Monitor for serum electrolytes. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: No 
term animal studies to evaluate the carcinogenic potenti 
DIAMOX have been conducted. In a bacterial mutagenicity a 
DIAMOX was not mutagenic when evaluated with and wit 
metabolic activation. The drug had no effect on fertility when ; 
in the diet to male and female rats at a daily intake of up to 4 t 
the maximum recommended human dose of 1000 mg in a 5 
individual. 

Pregnancy: Pregnancy Category D: (See WARNINGS.) 
Nursing Mothers: Because of potential for serious adverse reac 
in nursing infants, a decision should be made whether to discon 
nursing or the drug. 

Pediatric Use: The safety and effectiveness of DIAMOX in chi 
have not been established. 

ADVERSE REACTIONS 

Short-term therapy: paresthesia, particularly a "tingling" fe 
in the extremities; some loss of appetite, polyuria, drowsiness, c 
sion, tinnitus, taste alteration, and GI disturbances such as na 
vomiting, and diarrhea. Metabolic acidosis and electrolyte imba 
may occur. Transient myopia has been reported, but subsides 
drug is discontinued. Other: (occasional) urticaria, melena, h 
turia, glycosuria, hepatic insufficiency, flaccid paralysis, convu 
Fatalities have occurred (rarely) due to severe reactions to si 
amides including Stevens-Johnson syndrome, toxic epide 
necrolysis, fulminant hepatic necrosis, agranulocytosis, aplastic 
mia, and other blood dyscrasias (see WARNINGS). 
OVERDOSAGE 

No data are available regarding DIAMOX overdosage in hur 
Animal data suggest that it is remarkably nontoxic. No specific 
dote is known. Treatment should be symptomatic and supportiv 
complete OVERDOSAGE and DOSAGE AND ADMINISTRA] 


see package insert. 
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The first fluoroquinolone for both bacterial conjunctivitis and corneal ulcer 


(ciprofloxacin HUI) 0.3% as Base 
Sterile Ophthalmic Solution 


Rapid killing action for 
important ocular pathogens 








(ciprofloxacin HC!) 0.3% as Base 
Sterile Ophthalmic Solution 


Rapid killing action for 
important ocular pathogens 
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The power to treat both routine and tough ocular infections 


PEZGYMUM 


«wow - = -— 


A broad spectrum of activity against important ocular pathogens 





THE FIRST OF A STRONG NEW CLASS 








. Powerful enough to achieve 
impressive results for bacterial 
conjunctivitis after only 7 days 


Frequently Isolated Causative Patients with 





CILOXAN is microbiologically Organisms Complete 
and clinically effective in Eradication 
essening the intensity and Staphylococcus aureus 78% 
shortening the duration of Staphylococcus epidermidis 76% 


bacterial conjunctivitis. Streptococcus pneumoniae 75% 








After only 3 days of therapy, 
63% of corneal ulcers were 
completely re-epithelialized 


Percent of corneal ulcers with complete re-epithelialization over time (n=148) 
100 





% of ulcers 
C1 
O 





>16 


- 
Days of therapy 


THE POWER TO SUCCEED AS SINGLE-AGENT THERAPY 


Clinical success for corneal ulcer patients was achieved using CILOXAN as 
single-agent therapy, without any fortified, systemic, or subconjunctival 
injections or other topical therapy. In clinical trials, resolution of bacterial 
infection and complete corneal re-epithelialization were achieved in 92% of 
patients with single-agent CILOXAN therapy. 


THE FIRST OF A STRONG NEW CLASS 








Broad spectrum coverage 
and potent in vitro activity 


CILOXAN is effective against CILOXAN is active against these 
these important ocular pathogens organisms in vitro*: 
clinically and in vitro: 


Important Ocular Pathogens — MlCe(ug/mL) Important Ocular Pathogens — MlCe(ug/mL) 


Pseudomonas aeruginosa 0.72 Hemophilus influenzae 0.05 
Serratia marcescens 0.45 Acinetobacter calcoaceticus 0.54 
Staphylococcus aureus 0.70 Chlamydia trachomatis 1.00 
Staphylococcus epidermidis 0.40 Citrobacter species 0.22 
Streptococcus pneumoniae 2.60 Enterobacter species 0.27 
Streptococcus (Viridans Group) 1.60 Escherichia coli 0.12 
Klebsiella pneumoniae 0.85 
Mycobacterium tuberculosis 0.74 
Neisseria species 0.01 
Proteus species 0.05 


*The clinical significance of these in vitro data is unknown. 


CIPROFLOXACIN HAS EXHIBITED A 
LOW FREQUENCY OF RESISTANCE 


CILOXAN destroys bacteria differently through inhibition of the DNA gyrase. Only 
chromosomal mutation has been identified as a possible cause of bacterial resistance. 
CILOXAN does not cross-react with other types of antimicrobial agents such as beta-lactams 
or aminoglycosides, so organisms resistant to these drugs may be susceptible to CILOXAN. 


THE CILOXAN DIFFERENCE 


Spectrum, power, and speed are enhanced 
by a difference in chemical structure. 
CILOXAN is truly unique in its chemical 
structure. CILOXAN is the only fluoro- m. 
quinolone with a cyclopropyl group which 94 
increases the overall potency of the drug. ad) 






Rapid killing action for 
important ocular pathogens 


Please see brief summary of 
prescribing information on 
the next page. 





ALCON LABORATORIES. INC 
FORT WORTH. TEXAS 76134 


(ciprofloxacin HCI) 0.3% as Base 
Sterile Ophthalmic Solution 


©1991 Alcon Laboratories, Inc. 








DESCRIPTION: CILOXAN ™ (Ciprofloxacin HCl) Ophthalmic Solution is 
asynthetic, sterile, multiple dose, antimicrobialfortopical ophthalmic use. 
INDICATIONS AND USAGE: CILOXAN™ Ophthalmic Solution is indi- 
cated for the treatment of infections caused by susceptible strains of 
the designated microorganisms in the conditions listed below: 


| Corneal Ulcers: Pseudomonas aeruginosa 


Serratia marcescens” 
Staphylococcus aureus 
Staphylococcus epidermidis 
Streptococcus pneumoniae 
| Streptococcus (Viridans Group) 
Conjunctivitis: Staphylococcus aureus 
Staphylococcus epidermidis 
Streptococcus pneumoniae* 
“Efficacy for this organism was studied in fewer than 10 infections. 


CONTRAINDICATIONS: A history of hypersensitivity to ciprofloxacin or 
any other component of the medication is a contraindication to its use. 
A history of hypersensitivity to other quinolones may also contraindi- 
cate the use of ciprofloxacin. 


WARNINGS: NOT FOR INJECTION INTO THE EYE. 
Serious and occasionally fatal hypersensitivity (anaphylactic) reac- 
tions, some following the first dose, have been reported in patients 
receiving systemic quinolone therapy. Some reactions were accompa- 
nied by cardiovascular collapse, loss of consciousness, tingling, pha- 
ngon or facial edema, dyspnea, urticaria, and itching. 
nly a few patients had a history of hypersensitivity reac- 
tions. Serious anaphylactic reactions require immediate 
emergency treatment with epinephrine and other resus- 
citation measures, including oxygen, intravenous fluids, 
intravenous antihistamines, corticosteroids, pressor 
amines, and airway management, as clinically indicated. 


PRECAUTIONS: 

General: As with other antibacterial rdg pro- 
longed use of ciprofloxacin may resuit in overgrowth of 
nonsusceptible organisms, including fungi. If superinfec- 
tion occurs, appropriate therapy should be initiated. 
Whenever clinical judgment dictates, the patient should 
be examined with the aid of magnification, such as slit 
lamp biomicroscopy and, where appropriate, fluorescein 
staining. 

Ciprofloxacin should be discontinued at the first 
appearance of a skin rash or any other sign of hypersen- 
sitivity reaction. —- 

In clinical studies of patients with bacterial corneal ulcer, a white 
crystalline precipitate located in the superficial portion of the corneal 
defect was observed in 35 (16.6%) of 210 patients. The onset of the pre- 
cipitate was within 24 hours to 7 days after starting therapy. In one 
patient, the precipitate was immediately irrigated out upon its appear- 
ance. In 17 patients, resolution of the precipitate was seen in 1 to 8 days 
(seven within the first 24-72 hours), in five patients, resolution was 
noted in 10-13 days. In nine patients, exact resolution days were unavail- 
able; however, at follow-up examinations; 18-44 days after onset of the 
event, complete resolution of the precipitate was noted. In three 
patients, outcome information was unavailable. The precipitate did not 
preclude continued use of ciprofloxacin, nor did it adversely affect the 
clinical course of the ulcer or visual outcome. (SEE ADVERSE 
REACTIONS). 


Drug Interactions: Specific drug interaction studies have not been 
conducted with ophthalmic ciprofloxacin. However, the systemic admin- 
istration of some quinolones has been shown to elevate plasma con- 
centrations of theophyiline, interfere with the metabolism of caffeine, 
enhances the effects of the orai anticoagulant, warfarin, and its deriva- 
tives and has been associated with transient elevations in serum creati- 
nine in patients receiving cyclosporine concomitantly. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Eight in vitro 


| mutagenicity tests have been conducted with ciprofloxacin and the test 
| results are listed below: 





















— IM 


(ciprofloxacin HCl) 0.3% as Base 
sterile Ophthalmic Solution 


Salmonella/Microsome Test (Negative) 

E. coli DNA Repair Assay (Negative) 

Mouse Lymphoma Ceil Forward Mutation Assay (Positive) 
Chinese Hamster V7 Cell HGPRT Test (Negative) 

Syrian Hamster Embryo Cell Transformation Assa (Negative) 
Saccharomyces cerevisiae Point Mutation Assay (Negative) 
Saccharomyces cerevisiae Mitotic Crossover and Gene 
Conversion Assay (Negative) 

Rat Hepatocyte DNA Repair Assay (Positive) 


Thus, two of the eight tests were positive, but the results of the foliowing 
three in vivo test systems gave negative results: 


Rat Hepatocyte DNA Repair Assay 
Micronucleus Test (Mice) 
Dominant Lethal Test (Mice) 


Long term carcinogenicity studies in mice and rats have been com- 
pleted. After daily oral dosing for up to two years, there is no evidence 
that ciprofloxacin had any carcinogenic or tumorigenic effects in these 
species. 


Pregnancy-Pregnancy Category C: Reproduction studies have been 
performed in rats and mice at doses up to six times the usual daily 
human oral dose and have revealed no evidence of impaired fertility or 
harm to the fetus due to ciprofloxacin. in rabbits, as with most antimicro- 
bial agents, ciprofloxacin (30 and 100 mg/kg orally) produced gastroin- 
testinal disturbances resulting in maternal weight loss and an increased 

incidence of abortion. No fips haat was observed at 
either dose. After intravenous administration, at doses up 
to 20 mg/kg, no maternal toxicity was produced and no 
embryotoxicity or so et peli was observed. There 
are no adequate and well controlled studies in pregnant 
women. CILOXAN™ Ophthaimic Solution should be 
used during pregnancy only if the potential benefit justi- 
fies the potential risk to the fetus. 


Nursing Mothers: It is not known whether topically 
applied ciprofloxacin is excreted in human milk; however, 
it is known that orally administered ciprofloxacin is 
excreted in the milk of lactating rats and oral ciprofloxacin 
has been reported in human breast milk after a single 
500 mg dose. Caution should be exercised when 

XAN™ Ophthalmic Solution is administered to a 
g mother. 


latric Use: Safety and effectiveness in children 
below the age of 12 have not been established. Although 
— ciprofloxacin and other quinolones cause arthropathy in 
immature animals after oral administration, topical ocular administration 
of ciprofloxacin to immature animals did not cause any arthropathy and 
there is no evidence that the ophthalmic dosage form has any effect on 
the weight bearing joints. 


ADVERSE REACTIONS: 

The most frequently reported drug related adverse reaction was local 
burning or discomfort. In corneal ulcer studies with frequent administra- 
tion of the drug, white crystalline precipitates were seen in approxi- 
mately 17% of patients (SEE PRECAUTIONS). Other reactions 
occurring in less than 1096 of patients included lid margin crusting, crys- 
tals/scales, foreign body sensation, itching, conjunctival hyperemia and 
a bad taste following instillation. Additional events occurring in less than 
1% of patients included corneal staining, keratopathy/keratitis, allergic 
reactions, lid edema, tearing, photophobia, corneal infiltrates, nausea 
and decreased vision. 

OVERDOSAGE: A topical overdose of CILOXAN™ Ophthalmic Solu- 
tion may be flushed from the eye(s) with warm tap water. 

ANIMAL PHARMACOLOGY: Ciprofloxacin and related drugs have 
been shown to cause arthropathy in immature animals of most species 
tested following oral administration. However, a one-month topical ocu- 
lar study using immature Beagle dogs did not demonstrate any articular 
lesions. 

U.S. Patent No. 4,670,444 


Alcon 
OPHTHALMIC 


ALCON LABORATORIES. INC 
FORT WORTH TEXAS 76134 











| otmar Visometer 


aag-Strel 


The better way to 
predict acuity In 
cataractous anc 
capsulotomy 
patients. 


Comparison between tl 
Haag-Streit interferomet 
and other instrumen 
indicates that the Lotm 
Visometer provides a high 
degree of reliability in asse 
sing post-operative visu 
acuity in cataract ar 
capsulotomy procedure 
Here are some specifics. 
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The Lotmar Visomete 
easily mounted on any S 
Lamp 900, offers prove 
greater ability to penetra 
denser media even wi 
serious turbidity. 

It is acknowledged to pri 
vide greater reliability 
assessing  postoperath 
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Prospective studies in consecutive patients * 










Predicted within 
Capsulotomy On line 96.0% 33.0% 
30 patients Two lines 96.0% 56.6% 


Cataract One line 82.0% 
300 patients Two lines 96.0% 


interferometer 





Potential acuity meter 










26.0% 
64.0% 





* Wade Faulkner. M.D., F.A.C.S., Mobile Eye, Ear, Nose & Throat Center, Mobile, Alabama 





Haag- Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 

(201) 445-1110 


visual acuity through its 
use of the moire fringe 
technique as compared 
with letter charts. It is 


reasonably priced and ful 
supported by the leader 

ophthalmological instrume 
tation worldwide. 





NEPTAZANE 25mg- 
The Dropless Way 
to Drop IOP 



























NEPTAZANE® Methazolamide 

Brief Summary 

Before prescribing, please consult complete product 
information, a summary of which follows 

INDICATIONS AND USAGE: For adjunctive treatment of 
chronic simple (open-angle) glaucoma, secondary glau- 
coma, and preoperatively in acute angle-closure glaucoma 
where delay of surgery is desired in order to lower 
intraocular pressure. 

CONTRAINDICATIONS: Severe or absolute glaucoma 
and chronic noncongestive angle-closure glaucoma. Of 
doubtful use in glaucoma due to severe peripheral ante- 
rior synechiae or hemorrhagic glaucoma. Adrenocortical, 
hepatic, or renal insufficiency; electrolyte imbalance state; 
eg, hyperchloremic acidosis; sodium and potassium 
depletion states 

WARNING: Although teratogenic effects demonstrated in 
rats at high doses have not been evidenced in humans, 
methazolamide should not be used in women of child- 
bearing potential or in pregnancy, especially in the first 
trimester, unless the expected benefits in glaucoma con- 
trol outweigh potential adverse effects. 

PRECAUTIONS: Potassium excretion is increased ini- 
tially upon administration of NEPTAZANE, and in patients 
ith cirrhosis or hepatic insufficiency, could precipitate an 
hepatic coma. It should be used with caution in patients on 
teroid therapy because of the potentiality of hypokalemic 


“Cant Miss” 


Su daUCOMa 


(. Poor compliance to eyedrop regimens may significantly 


diminish the efficacy of glaucoma therapy! g. NEPTAZANE 
tablets have been proven effective in reducing IOP 


(~ NEPTAZANE 25 mg allows for reducing and increasing doses 


as needed with fewer side-effects’ ~ NEPTAZANE tablets 
provide added control of IOP when your beta blocker,’ miotic or 
epinephrine eyedrop does not control IOP g NEPTAZANE 
25 mg is oral therapy; therefore, patients may find adminis- 
tration and compliance easier than with eyedrops-they 
“can't miss" the eye with NEPTAZANE (££. Also available 


as NEPTAZANE 50 mg tablets 


Neptazanez3 






metnazolamide tablets 


Visit us at the AAO, Booth 4210 


Please see brief summary of full Prescribing Information below. 


state. Adequate and balanced electrolvte intake is essential 
in all patients whose concomitant clinical condition may 
occasion electrolvte imbalance 

In patients with pulmonary obstruction or emphvsema 
where alveolar ventilation mav be impaired, methazo- 
lamide, which may precipitate or aggravate acidosis, 
should be used with caution 

Adverse reactions common to all sulfonamide deriva- 
tives may occur: anaphylaxis, fever, rash (including ery- 
thema multiforme, Stevens-Johnson syndrome, toxic epi- 
dermal necrolysis), crystalluria, renal calculus, bone 
marrow depression, thrombocytopenic purpura, 
hemolytic anemia, leukopenia, pancytopenia, and agranu- 
locytosis. Precaution is advised for early detection of such 
reactions and the drug should be discontinued and appro- 
priate therapy instituted 
ADVERSE REACTIONS: (Most are relatively mild and 
disappear on withdrawal or dosage adjustment): anorexia, 
nausea, vomiting, malaise, fatigue or drowsiness, 
headache, vertigo, mental confusion, depression, par- 
esthesias of the fingers, toes, hands or feet and, occasion- 
ally, at the mucocutaneous junction of the lips, mouth, and 
anus. Rarely, photosensitivity has been reported. Uri- 
nary citrate excretion and uric acid output are decreased 
during the use of this drug, but urinary calculi have 
been reported only rarely. The effect on citrate excretion 
is less than that reported from the administration of 


acetazolamide. 

In order to monitor for common hematologic reactions, 
baseline CBC and platelet count should be obtained prior 
to initiating NEPTAZANE methazolamide therapy and at 
regular intervals during therapy. If significant changes 
occur, the drug should be discontinued and appropriate 
therapy instituted 


Manufactured for | storz | 

STORZ OPHTHALMICS INC. 

St. Louis, Missouri 63122 

By LEDERLE LABORATORIES => 
A Division of American Cyanamid Company 
Pearl River, NY 10965 


Rev. 2/88 
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LIGHTHOUSE LOW VISION PRODUCTS 
LOWERS PRICES! 


Lighthouse Low Vision Products announces a significant price reduction on almost 
every optical product in its line. 


Since 1953, the Lighthouse has been committed to serving the needs of the low vision 
patient. Over the years, the Lighthouse has been the pioneer in establishing 
methodology for clinical services, working with suppliers in new product develop- 
ment, offering fully accredited continuing education courses, and carrying the broadest 
possible range of vision testing equipment and optical low vision devices. 


While we are generally pleased with the industry's overall progress in these areas, we 
are most concerned that the costs of many of the most effective low vision products 
are rising far too fast...and getting beyond the reach of many of the older, lower in- 
come individuals who could most benefit from such products. 


Our mission is clear: To help eyecare professionals bring the greatest number of low 
vision products to the greatest number of visually-impaired individuals at the lowest 
possible cost. 


Accordingly, we are hereby announcing significant decreases on just about every op- 
tical product carried in our line. It is our hope that these decreases will allow the 
eyecare professional to make comparable reductions in the prices that they charge 
their patients for these items. 


We believe this new pricing policy is exactly what you would expect from the leader 
in low vision products and services — The Lighthouse. 


For further information, formal quotes, a copy of our new price list, or a copy of our 
latest textbook quality catalog, please contact us at: 


THE LIGHTHOUSE INC. 


LIGHTHOUSE LOW VISION PRODUCTS 
36-02 Northern Boulevard 

Long Island City, New York 11101 

Toll Free: (800) 453-4923 

FAX: (718) 786-0437 





“The Most Comprehensive Resource in Vision Rehabilitation" 
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MoNoFixx is all-PMMA, multi-piece performance defined. The 
“MONO” in MonoF ex is synonymous with the biocompatibility 
and safety of our thermally-drawn, proven PMMA. “FLEX’— 
which comes from the English “flexibility’—denotes the same 
ease of insertability as polypropylene...with the proven benefits 
of all-PMMA performance. 


For a more expanded definition of MonoFLex, call Inside Sales 
at 1-800-TO ALCON. 
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/itreous Sur ge ry with one h 


Compromises like this are no longer necessary with the 
_ new Xenon Illumination System from D.O.R.C.! | 


| The challenge of complicated vitreous surgery is often hampered by inadequate intraocular illumin 
Traditional light sources for vitreaus surgery have required the surgeon to dedicate one hand to "e 

_ intraocular light probe, leaving only one hand free for other instruments. s 

With the need to perform bi- manual | E 

vitreous surgery for the more = 

aggressive management of 

vitreo-retinal disorders, this 

one-handed compromise 

is no longer acceptable... 

Nor is it required! | 








FILTER 


The NEW Xenon Illumination System from 
Dutch Ophthalmic Research Center... 


© utilizes a unique xenon light source for 
significantly brighter and “whiter” light 


@ provides ample illumination for 
all posterior segment procedures 


€ produces light intensity up to eight times | ~ 
brighter than halogen light sources E | | ne 


Q permits use of wide range of 
accessories including "hands-free" 
illuminators, which free up P 
one hand to allow 

- bi-manual surgery. 


c 


The D.O.R.C. Xenon Illumination System is the ultimate light source 
for vitreous surgery. When complemented with the full array of 
D.O.R.C. illumination accessories, this system is unmatched in 
performance or value! 











. For further information, please contact: 
North & South America: | Other International: M Dutch Ophthalmic Research Center bv- 
. DUT HTHALMIC. U Medical 
10 Marshall Road, P.O. Box 968, Kingston, NH 03848 Workshop DV Heresingel 28 9711 EV Groningen Holland 


reeping pupillary constriction P" & B 
during cataract surgery—frus- I^AN SCENDING T: g 
trating...time delaying... and 

possibly, dangerous. Now you can LI MITATIONS OF 








do something about this problem by 
using PROFENAL?® ophthalmic solu- 
tion—an NSAID from ALCON.® 

PROFENAL solution helps maintain 
pupillary mydriasis throughout the 
entire cataract procedure, thus facili- 
tating removal of the lens and cortical 
material...and enhancing implanta- 
tion and positioning of the IOL. 

Help prevent creeping miosis with 
PROFENAL...all at less than half the 
price of the competitive ophthalmic 
topical NSAIDs.* 
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*1991 Drug Topics Redbook 
Please see next page for full 
prescribing information. 
Alcon Surgical, Inc. 

6201 South Freeway 

Fort Worth, TX 76134 
1-800-TO ALCON 
(1-800-862-5266) 
©Copyright, Alcon Surgical, 
Inc., 1991 

BSS 022 


PROFENAL solution is contraindicated in epithelial herpes simplex keratitis (dendritic keratitis) and in individuals hypersensitive to any compo- 

nent of the medication. Caution should also be used when treating individuals who have previously exhibited sensitivities to acetylsalicylic acid and 

other nonsteroidal anti-inflammatory drugs. Ocularly applied nonsteroid anti-inflammatory drugs may cause increased bleeding tendency of ocular 

tissues in conjunction with ocular surgery. As with all other NSAIDs, PROFENAL solution should be used with caution in patients with bleeding 

tendencies and those taking anticoagulants. Drug Interactions—Clinical studies with acetylcholine chloride revealed no interference and there is no 
harmacological basis for such an interaction. However, with other topical nonsteroidal anti-inflammatory products, acetylcholine chloride and car- 
achol have been ineffective when used in patients treated with these agents. 





" Your Instruments of Choice 
for Hydrodelineation, Hydrodissection 


and Cortical Removal" 
MADEINUSA. ayy 


m 
cus 


J -HOOK NUCLEUS HYDRODISSECTOR 

| 106-30 L, R, S 30 GAUGE - 
LEFT, RIGHT, OR STRAIGHT HOOK 
(MAY ALSO BE USED FOR CORTICAL REMOVAL 
AT 12:00 POSITION) 


(HOOK DIMENSIONS 1.5 mm wide x 1 


HYDRODISSECTION CANNULAE (JOHNSON) 
115-25 29 GAxY 
115-27 27 GAX V 
115-30 30 GA x 1" 

10 mm BEND WITH BEVELED TIP FOR EASE OF 
INSERTION THRU SMALL INCISIONS 


HYDRODELINEATION CANNULAE (JOHNSON) 
114-25 25 GAx 1" 
114-27 27 GAx 1 
114-30 30 GA x T 
WITH BEVELED TIP FOR EASE OF INSERTION THRU 
SMALL INCISION MÀ 








IRRIGATING CORTEX EXTRACTOR/HYDRODISSECTOR 
(FOR CORTICAL REMOVAL OR NUCLEUS 
HYDRODISSECTIONAT THE 12:00 POSITION) 
ANGLED 20 mm LONG, STRAIGHT 23 mm LONG 
| 106-27 LR, 27 GAUGE 

LEFT , RIGHT OR STRAKGHT HOOK 


















HYDRODISSECTION CANNULAE 


25 mm LONG WITH FLATTENED TIP 

113-23 23 GAUGE 
113-25 25 GAUGE 
113-27 27 GAUGE 


30 GAUG 
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VISIT OUR BOOTH 1437-1439 AT THE AAO ANAHEIM 
FOR ALL THE RIGHT REASONS 


Quality « Selection « Availability e Cost Effective 


PLEASE CALL (800) 782-6534 


FOR FREE SAMPLES OR MORE INFORMATION 


‘Eagle Laboratories 


4395 E. Lowell, Suite’ tario, California 91761 
All products are single ut idi vis in aseptically transferabie 
ELI poucnes. 
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PROFENAL* 1% (Suprofen} Sterile Ophthalmic Solution 

DESCRIPTION: PROFENALS isuprofani 1% ophthalmic solution is a miem nonsteroidal amti- 
inflammatory product for ephthalmic use. Suproten chemically ie ai-methyi-4-(2-thienylcarbonyi) 
benzeneecetr acid, with an empirical formula of CuHuo045. and a molecular weight of 280.3 
The chensical structure of suprofen is: 


i | CH, 
Ag c4 etos 
à — HH 


PROFENAL Sterile Ophthaimic Solution contains suprofen 1.0% (16 mg/ml), thàmerosal 0.005% 
10.05 mg/ml), caffeine 2% (20 mg/ml). edetate disodium, dibasic sodium phosphate, monobasic 
sadium phosphate, sodium chioride, sakum hydroxide and/or hydrochloric acid [in adjust pH to 
? 4 and purtied water SME 
CLINICAL PHARMACOLOGY: Suprofen is one-cf a series of phenyiaikanoic acids that have 
shown analgesic, antipyretic, and antiinflammatory activity in animat inflammatory diseases. Its 
mechanism of action is bakeved to be through inhibition of the ctyclo-oxygenase enzyme that is 
essential in the bioeynthesis of prostaglandins, 

Prostaglandins have been shown in many aimat models ty be mediators of certain kinds of 
intrancular inflammation. in studies performed on animal eyes, prostaglandins have bean show? 
ta produce disruption of the blood-aqueous humar barrier, vasodilatation, increased vascular 
permeability, leukocytosis, and increased intraocular pressura. 

Prostaglandins appsor tt play 3 role in the miotin response produced during ocular surgery by 
constricting the iis sphincter independently of cholinergic mechanisms, In clinica! studies, 
PROFENAL has been shown to inhibit the miosis induced during the course of cataract surgery. 
PROFENAL could possibly interfere with the miotic effect of intraoperatively administered 
acatytcehoting chonde. 

Results from clinical studies indicate that PROFENAL Ophthaimic Solution has no significant 
affect an intraocular pressure. 

There are no data available on the systemic absorption of ocuary applied suprofen, The orai 
dose of suprofen is 200 mg avery four to six hows. Tf PROPENAL 1% Ophthalmic Solution is 
applied as two drops (1 ing guprotent to ane eye five times on the Gay poor TO Surgery and three 
tires on the day of surgery, the total applied dose over the two days would be about 25 times 
jess than a single 200 mg orat dase. 

INDICATIONS AND USAGE: PROFENAL Ophthalmic Solution is indicated for inhibition of 
intraüpurative mimis, 

CONTRAINDICATIONS: PROFENAL js contraindicated in epithelial herpes simplex keratitit 
(dendritic keratitis! and in individuals hypersensitive to any component of the medication. 
WARNINGS: The potential exists for cross. sensitivity to acatylsabicyhie acid and other 
nonsteroidal anti-infiammatory drugs. Therefore, caution shouid be used when treating 
individuals who have previnusly exhibited sansitivities ta these drugs. 

With nonsteroidal arti-inflammatory drugs, the patential exists for increased bleeding time gug to 
interference with thrombocyte aggregation, There have been reports that acuiarly applied 
nonsteroidal anti-inflamregtory drugs May cause increased bipeding tendency of ocutar tissues in 
conjunction with ocular summary. 

PRECAUTIONS: 

General. Use of orai suprofen has been associated with a syndrome of acute flank pain and 
generally reversible anal insufficiency, which may present as acute unc aod nepheopathy. This 
syndrome occurs in approximately ofa ih 3500 patients and has been reported with as few as one 
tp two doses of a 200 mg capsule. f PROFENAL T% Cpbihaimic Solution is applied as two drüps 
(Y mg suprofen] to one eye five times on the day prior to surgery and three times on the day of 
surge. the total applied dese over the two days would be about 25 times jess than a singie 200 
mg eral dose, 


Ücular. Patients with histories of herpes simplex keratitis should be monitored closely 
PROFENAL is contrainchestad in gahants velth active herpes simplex kerattis 


The possibility of increased ocular bleeding during surgery associated with nonsteroidal anti- 
inflammatory drugs should be considered. 
Carcinogenesis, Mutagenesis, Impairment of Fertility. ín an 18«noath study in mice, an 
increased incidence of benign hepatomas occurred in females at a dose of AG mg/kg/day. Male 
mice, treated at doses of 2, 5, 15, and 40 mg/kg/day, also had an increased incidence of 
hepatomas when compared 15 control animals. No evidence of carcinogenicity was found m king 
tern studies in doses as high as 40 mg/kg/day in the rat and mouse, Based on a battery of 
mutagenicity tests ( Armes, mcronuciaus, and deminant lethall, suprofen does not appear 10 have 
mutagenic potential. Reproductive studies in rats at a dose of up to 40 ma/kg/day revealed no 
impairment of fertility and only slight reductions of fertility at doses of BO mg/kg/day. However, 
testicular atrophy/hypoplasia was observed in a-suc-month dag study iat 80 mg/kg/day} and a 12- 
month cat study (et 40 mo/kg/day] 
Pregnancy Category ©. Reproductive studies have been performed in rabbits at doses up tt 
200 mg/kg/day and in rats at doses up to 80 mg/&g/day. in rats, doses of 40 mg/kg/day and 
above, and in rabbits, doses of BO mg/ky/day and above, resulted in an increased incidence of 
fatal resorption associated with maternal toxicity. There was an increase in stillbirths and à 
decrease in postnatal survival in pregnant rats treated with supraten at 2 5 mg/kg/day and above 
An increased incidence of delayed parturition occurred in rate As there are no adequate and 
weti-controlled studies in pregnant women, this drug should be used during pregnancy only if the 
potential beneit justifies the potential risk to the fetus Because of the known effect of 
nonsteroidal ant-inflammatory drugs on the fatal cardiovascular system iciasure of ductus 
artecosus), ose during iste pregnancy should be avoided. 
Nursing Mothers. Suprofen is excreted in human milk after a singie oral dose. Based on 
measurements of plasma and milk levels in women taking oral suprofen, the milk concentration is 
about 1% of the plasma level, Because systemic absorption may occur from topical ocular 
administration, a decision should ba considered to discontinge nursing while receiving 
PROFENAL * since the safety of suprafan in human naonates has not been estabüthad. 
Pediatric Use. Safety and effectiveness in children have not beer astablishgd 
Drug Interactions, Clinical studies with acetylcholine chloride revealed no interference, and 
there is no known pharmacological basis for such an interaction. However, with other topical 
nonsteroidal anti-inflammatory products, there have been reports that aoetyichaling chionde and 
catbecho! have been incHective when used in patients teated with these agents. 
interaction of PROFENAL with other topical ophthalmir medications has not been fully 
investigated. 
ADVERSE REACTIONS: l l 
Ücalar—The most frequent adverse reactions reported are burning and stinging of short 
duration. instances af discomfort, aching, and redness have beso reported Uther RACUN 
occurring in less than G5% of patients include allergy, viis, gain, chemasis, photophobia, 
irritation, and panctate arithelial staining. 
$ io Systemic reactions related to therapy were not reported in the clinical studied. tis 
knows that same systemic absorption does occur with ocuiarly applied drugs, and that 
nonsteroidal anti-intlammatory drugs have been shown to increase breeding time by interference 
with thrombocyte aggregation. (t is recommended that PROFENAL be used with caution in 
patients vith bieading tendencies and those taking anticaaguiants 
OVERDOSAGE: Ovendosage weil not ordinarily cause acute problems. if accidentiy ingested, 
dying Buds to dikte. 
DOSAGE AND ADMINISTRATION. On the day of surgery. instill two drops inte the 
conjunctival sac at threa, two, and one hour prior to surgery. Two drops may be instilled into the 
cormunctival sac every four hours, while awake, the day precading surgery. 
HOW SUPPLIED: Stacie ophthaimic selution, 2.5 mL in plastic DROP-TAINER* dispensers. 

~ — 28m NDCO065-0343-25 
STORAGE: Sioe at room temperatum. 
CAUTION: faders! USA) law prohibits dispensing without prescription. 
0S Patent Nos. 4.058 978 4 555.543. 

Alcon 
SURGICAL 

Fort Worth, Texas TEIM USA 
Printed in USA 
342980 Revised: February 1996 





#1 THERAPY FOR ROSACEA 


Un-retouched photographs from clinical studies, courtesy Arthur Sober, M.D. 
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Baseline - T After 9 Weeks of ^ =- - Therapy 


MetroGel 


(metronidazole) 
0.75% Topical Gel 


PROVEN EFFECTIVE" 


o Significant reduction of papules, pustules and erythema in over 7096 
of moderate to severe rosacea patients after nine weeks 
o Continuing improvement through nine weeks of treatment 


FORMULATED FOR PATIENT ACCEPTANCE 


© Elegant gel is 95% water and contains no oils, alcohols or fragrances 
o Can be used under make-up, sunscreens or moisturizers 


EXCELLENT SAFETY PROFILE 


o Noreports of systemic side effects 
o Avoids common problems associated with oral tetracyclines such as 
GI distress and vaginal candidiasis 


CONVENIENT BID DOSING 


9 Apply a thin film of MetroGel morning and evening 


MetroGel For Rosacea 





#1 THERAPY FOR ROSACEA 


Un-retouched photographs from clinical studies, courtesy Arthur Sober, M.D. 


Baseline 


After 9 Weeks of MetroGe! Therapy 


MetroGel. 


(metronidazole) 


0.75% Topical Gel | 


e Proven Effective*** 

e Formulated For Patient Acceptance 
e Excellent Safety Profile 

e Convenient BID Dosing 


Brief Summary 


MetroGel. 


(metronidazole) 0.75% Topical Gel 


FOR TOPICAL USE ONLY 
(NOT FOR OPHTHALMIC USE) 


CLINICAL PHARMACOLOGY The mechanisms by which METROGEL 
acts in reducing inflammatory lesions of rosacea are unknown, but may 
include an anti-bacterial and/or an anti-inflammatory effect. 


INDICATIONS AND USAGE METROGEL is indicated for topical 
application in the treatment of inflammatory papules, pustules, and erythema 
of rosacea. 


CONTRAINDICATIONS METROGEL is contraindicated in individuals 
with a history of hypersensitivity to metronidazole, parabens, or other ingre- 
dients of the formulation. 


PRECAUTIONS Because of the minimal absorption of metronidazole 
and consequently its insignificant plasma concentration after topical adminis- 
tration, the adverse experiences reported with the oral form of the drug have 
not been reported with METROGEL. 


General METROGEL has been reported to cause tearing of the eyes. 
Therefore, contact with the eyes should be avoided. If a reaction suggesting 
local irritation occurs, patients should be directed to use the medication less 
frequently, discontinue use temporarily, or discontinue use until further 
instructions. Metronidazole is a nitroimidazole and should be used with care 
in patients with evidence of, or history of, blood dyscrasia 


Drug Interactions Drug interactions are less likely with topica! administra- 
tion but should be kept in mind when METROGEL is prescribed for patients 


Curatek. 


Curatek Pharmaceuticals 
1965 Pratt Bivd., Elk Grove Village, IL 60007 


who are receiving anticoagulant treatment. Oral metronidazole has been 
reported to potentiate the anticoagulant effect of coumarin and warfarin 
resulting in a prolongation of prothrombin time 


Carcinogenesis: Tumorigenicity in Rodents Metronidazole has shown 
evidence of carcinogenic activity in a number of studies involving chronic, oral 
administration in mice and rats but not in studies involving hamsters. These 
studies have not been conducted with 0.75% metronidazole gel, which would 
result in significantly lower systemic blood levels than oral formulations. 


Mutagenicity Studies Although metronidazole has shown mutagenic 
activity in a number of in vitro bacterial assay systems, studies in mammals 
(in vivo) have failed to demonstrate a potential for genetic damage. 


Pregnancy This drug should be used during pregnancy only if clearly 


needed, 


Nursing Mothers Even though METROGEL blood levels are significantly 
lower than those achieved after oral metronidazole, a decision should be 
made whether to discontinue nursing or to discontinue the drug, taking into 
account the importance of the drug to the mother. 


Pediatric Use Safety and effectiveness in children have not been estab- 
lished. 

ADVERSE REACTIONS Adverse conditions reported include watery 
(tearing) eyes if the gel is applied too closely to this area, transient redness, 
and mild dryness, burning, and skin irritation. None of the side effects 
exceeded an incidence of 2*5 of patients. 


DOSAGE AND ADMINISTRATION Apply and rub in a thin film of 
METROGEL twice daily, morning and evening, to entire affected areas after 
washing. Significant therapeutic results should be noticed within three 
weeks. Clinical studies have demonstrated continuing improvement through 
nine weeks of therapy. 


Areas to be treated should be cleansed before application of METROGE 
Patients may use cosmetics after application of METROGEL. 


HOW SUPPLIED METROGEL (0.75% metronidazole) is supplied in 
1 oz. (28.4 g} aluminum tube —- NDC 55326-100-21. 


Caution: Federal law prohibits dispensing without a prescription. 


STORE AT CONTROLLED ROOM TEMPERATURES: 59° to 86° F; 15°) 
30°C 


Consult package insert for full disclosure. Package insert issued 10/8. 


References: 

1. Independent market research shows dermatologis 
prescribe MetroGel for rosacea more often than any othe 
medication. Data on file, Curatek Pharmaceuticals, 1989. 

. Bleicher PA, Charles JH, Sober AJ. Topical metronidazol 
therapy for rosacea. Arch Dermatol. 1987; 123:609-614. 

. Aronson IK, Rumsfield JA, West DP, Alexander J, Fischt 
JH, Paloucek FP. Evaluation of topical metronidazole g 
in acne rosacea. Drug Intell Clin Pharm. 1987;21:346-35 

. Lowe NJ, Henderson T, Millikan LE, Smith S, Turk 
Parker F. Topical metronidazole for severe and recalcitra 
rosacea: a prospective open trial. Cutis. 1989;43( 
283-286. 


For more information call: 1-800-332-768( 





Katena^ Keratoplasty. . . 


perfect together! 


kalena eye instruments 


Katena Products Inc. / 4 Stewart Court / Denville, NJ 07834 USA / 201-989-1600 / FAX 201-989-8175 
Visit us at the AAO, Booth 4535-541 











.. (OPTICS 
LSM-2000C 


| A VARIABLE FIELD INSTRUMENT 

E FOR OBSERVATION AND 

| DOCUMENTATION OF THE CORNEA 
AND LENS IN VIVO 




















FEATURES: 


Safety > Variable field sizes 

> Reliability igital pachymeter 

> Cost-effective > Video, polaroid, 35 mm 
> Modular design > Variety of lenses 











ew Feature! 


: Fundus Analysis System 
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INNOVATORS IN OPHTHALMIC INSTRUMENTATION 
7 77 Massachusetts Avenue, Arlington, MA 02174 (617) 648-5460 
Visit us at Booth #1334 at the AAO and see our new Fundus System in operation! 
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Using The Tools Of The Trade. 


Lindstt om (C ji 


Even the experience 

















cataract surgeon car 


predict the unexpec 


Ocufen is contraindicated in epithelial herpes simplex keratitis (dendritic keratitis) and in individuals who ar 


DECEMBER 27, 28, 29, 1991 


FLORIDA WINTER WORKSHOP 
TENTH ANNUAL MEETING 
will be held in the 
MARRIOTT HARBOR BEACH HOTEL 
3030 Holiday Drive, Fort Lauderdale, Florida 33316 USA 
Phone: (305) 525-4000 - Fax: (305) 766-6152 





THEMES Fees 
Cataract and Implant Surgery / Innovations l | Fra lied d 1991 i 
in Contact Lenses [] Senior Ophthalmologists (over 65 yrs.) $175.00 
Keratorefractive Surgery / Oculo Plastic Surgery [] Optometrists/Opticians $150.00 
[ ] Nurses $75.00 
[] Students $25.00 
FACULTY [] Residents $75.00 
Dr. Charles Bechert, Fort Lauderdale Dr. Charles Kelman, New York [PUDE iator rom Chief of Service) 
Dr. Miles Galin, New York Dr. Lewis Dan, Miami Assume confirmation with your cancelled check. 
Dr. Robert Welsh, Miami Dr. Jerry Zelman, Miami Official receipt will be issued at meeting. 
Dr. Jean Paul Demers, Montreal Dr. Leeds Katzen, Baltimore Make your own hotel reservations mentioning "Florida Winter Workshop". 
Dr. Sandra Belmont, New York Dr. J.S. Pannu, Fort Lauderdale 
Dr. Marvin Kwitko, Montreal Dr. Michael Patipa, Palm Beach 


Dr. Ellis Gruber, Rochester SYMPOSIUM REGISTRATION FORM 


Dr. Kurt Buzard, Las Vegas Return this form with cheque payable to 
Dr. Richard Rashid, Charleston the "Florida Winter Workshop” to: 
Dr. Geoffrey Kwitko, Tampa 
Dr. Penny Asbell, New York Dr. Marvin L. Kwitko, Program Chairman 
Dr. Frank Weinstock, Canton 5591 Céte des Neiges Road, Sulte #1 
Montreal, Canada H3T 1Y8 
SPECIAL PROGRAMS Phone: 1-514-735-1133 + Fax: (514) 731-0651 
— Extracapsular and phakoemulsification live demonstration at local hospitals Name Specialty 
— Contact lens workshop with audience participation. — CORR 
— Registered participants are invited to present papers on the themes of the Address City 
meeting 
State Postal Code 





oe P. 'staglandins have been clearly established as a major 


etiologic factor causing intraoperative pupillary constriction and 





postoperative ocular inflammation. Inhibition of these unwanted 
responses through the routine preoperative use of a safe and 
effective topical nonsteroidal anti-inflammatory drug such as Ocufen 
Ocufen is in my opinion logical and appropriate. , 0 

' (flurbiprofen sodium) 0.03% 


Liquifilm® sterile 


Richard L. Lindstrom, M.D. ophthalmic solution 


AMO. The Tools of the Trade. 
Allergan Medical Optics, A Subsidiary of Allergan, Inc 


Irvine, CA 92718 ©1990 Allergan, Inc 


omponents of the medication. See adjacent page for brief prescribing information. 


The perfect 
instruments for 
hydrodelineation 
and 
hydrodissection 


AS 7627 

Kellan 

Hydrodissection ===.. 
Cannula 1 


AS 7628 
J-Shaped Nucleus 
Hydrodissector 


AS 7629 
Nucleus 
Hydrodissector 
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AS 7630 
Kellan 


Hydrodelineation 
Cannula 


... totally new in design 
for the very latest 
procedures 
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Among ASICO's complete line of innovative single 
use cannulas is the exact precision instrument 
to meet your specific need. The cannulas shown 
here are specially crafted with the exact design, 
shape and feel for today's newest procedures— 
hydrodissection, and hydrodelineation. 


For complete information, call or write today. 





Today's Precision . . . Tomorrow's Vision" 


AMERICAN SURGICAL INSTRUMENTS CORPORATION 
806 Burr Oak Drive + Westmont, Illinois 60559 U.S.A. 
Telephone: 708-986-8032 * Customer Service: 1-800-628-2879 
Telex: 280-451 * Fax: 708-986-0065 





Ocufen^ (furbiprofen sodium) 0.03% 
Liquifilm® sterile ophthalmic solution 





INDICATIONS AND USAGE: Ocufen is indicated for the 
inhibition of intraoperative miosis. CONTRAINDICATIONS: 
Ocufen is contraindicated in epithelial herpes simple 
keratitis (dendritic keratitis) and in individuals who are 
hypersensitive to any components of the medication 
WARNINGS: With nonsteroidal anti-inflammatory drugs 
there exists the potential for increased bleeding due to inter 
ference with thrombocyte aggregation. There have beer 
reports that Ocufen may cause bleeding of ocular tissut 
(including hyphemas) in conjunction with ocular surgery 
There exists the potential for cross-sensitivity to acetyl 
salicylic acid and other nonsteroidal anti-inflammaton 
drugs. Therefore, caution should be used when treatin: 
individuals who have previously exhibited sensitivities tt 
these drugs. PRECAUTIONS: General: Patients with his 
tories of herpes simplex keratitis should be monitorer 
closely. Ocufen is contraindicated in patients with activi 
herpes simplex keratitis. Wound healing may be delayet 
with the use of Ocufen. It is recommended that Ocufen bi 
used with caution in surgical patients with known bleed 
ing tendencies or who are receiving other medication: 
which may prolong bleeding time. Drug interactions: In 
teraction of Ocufen® (flurbiprofen sodium) 0.03% 
Liquifilm® sterile ophthalmic solution with other topica 
ophthalmic medications has not been fully investigated 
Although clinical studies with acetylcholine chloride anı 
animal studies with acetylcholine chloride or carbachc 
revealed no interference, and there is no known pharma 
cological basis for an interaction, there have been report 
that acetylcholine chloride and carbachol have been ineffec 
tive when used in patients treated with Ocufen 
Carcinogenesis, mutagenesis, impairment of fertility 
Long-term studies in mice and/or rats have shown nt 
evidence of carcinogenicity or impairment of fertility wit! 
flurbiprofen. Long-term mutagenicity studies in animal: 
have not been performed. Pregnancy: Pregnancy categor 
C. Flurbiprofen has been shown to be embryocidal, dela 
parturition, prolong gestation, reduce weight, and/or slight 
ly retard growth of fetuses when given to rats in daily ore 
doses of 0.4 mg/kg (approximately 185 times the humai 
daily topical dose) and above. There are no adequate ani 
well-controlled studies in pregnant women. Ocufen shoul 
be used during pregnancy only if the potential benefit just 
fies the potential risk to the fetus. Nursing mothers: It i 
not known whether this drug is excreted in human milk 
Because many drugs are excreted in human milk and be 
cause of the potential for serious adverse reactions i 
nursing infants from flurbiprofen sodium, a decision shoul 
be made whether to discontinue nursing or to discontinu 
the drug, taking into account the importance of the dru 
to the mother. Pediatric use: Safety and effectiveness i 
children have not been established. ADVERSE REACTIONS 
The most frequent adverse reactions reported with the us 
of Ocufen are transient burning and stinging upon instille 
tion and other minor symptoms of ocular irritation. In- 
creased bleeding tendency of ocular tissues in conjunc 
tion with ocular surgery has also been reported. 
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The Canon CF-6OUV Fundus Camera takes high- 
quality retinal photographs at 50?, 40? and 60? with 
superior resolution, contrast and magnification *. 

Auto exposure adjusts for pigmentation and sets 
the flash intensity automatically, so every retinal 
image is exposed correctly. A minimum pupil 
dilation of only 04.0mm is necessary at 30° and 
only Ø5.5mm at 40° and 60°. 

Convenient, easy-to-operate controls and LED are 
right on the front panel. Split-screen focusing, 
optimum working distance adjustment and easy-to- 
see external fixation lamp are all designed for error- 
free operation. Fluorescein angiography exciter and 
barrier filters can be set automatically or manually. 

The Canon EOS 55mm camera back loads, winds 
and rewinds film automatically. Polaroid,® video and 
stereo photography, and internal fixation lamp 
options can be added for an even greater degree of 
flexibility. 





30° 


Polaroid* is a registered trademark of Polaroid Corporation. Canon* is a registered trademark of Canon Inc. 
"For 1.7x magnification, Canon provides a 60° field, its competitor 50°; for 2.5x magnification, Canon provides a 40° field, 
its competitor 30°; for 5.4x magnification, Canon provides a 30° field, its competitor offers 5.7x with a 20° field. 


CANON U.S.A., INC. NEW YORK: One Canon Plaza, Lake Success, NY 11042 (516) 488-6700/CHICAQO: 100 Park Blvd. 
Itasca, IL 60145 (708) 250-6200/DALLAS: 5200 Regent Blvd., Irving, TX 75065 (214) 850-9600/LOS ANGELES: 125 
Paularino Avenue East, Costa Mesa, CA 92626 (714) 979-6000 
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Canon's CF-60UV means a 
greater degree of assurance. 
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For more information on the Canon 

CF-60UV Fundus Camera, please fill out 

and return this coupon to: 

Medical Products Division 

Canon U.S.A., Inc. 

One Canon Plaza 

Lake Success, NY 11042 

O Please send me more literature on 
the Canon CF-60UV Fundus 
Camera. 

© Please have a salesman contact me. 

NAME 

TILE 

ADDRESS 

PHONE # 


CF-GOUY 


60° FUNDUS CAMERA 
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- 75 YEARS OF EXCELLENCE 


A Tradition of Hand Instruments 


Generations of ophthalmic surgeons have 
chosen Grieshaber surgical instruments, 
because excellent design and precision 
handcrafting are qualities that never 
lose their importance. 


After 75 years, Grieshaber continues 
to provide the finest, most 
comprehensive selection of 
ophthalmic instruments. 
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Announcing the 18th Annual 


FRONTIERS IN 
OPHTHALMOLOGY 


a continuing medical education 
seminar to be held 


[RON |, 
TERS IN ebruary 20, 21 & 22, 1992 


at the famed 
Red Lion's La Posada Resort 
Scottsdale, Arizona 


ETT 
Topics will include: 


e CATARACT * CORNEA * GLAUCOMA 
* NEURO-OPHTHALMOLOGY 
e OCULOPLASTIC * RETINA-VITREOUS 


Sponsored by St. Lukes Medical Center, 
and Prentice Eye Institute. Phoenix 


Edward L. Shaw, M.D., Seminar Chairman 
Category 1 C.M E. Credit will be awarded 
Frontiers in Ophthalmology 
February 20, 21 & 22, 1992 


For pre-registration or request for information. 
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Registration Fee $375 
It registering please fill out form and send with check. If for information oniy. 
please fill out and send either/or to: 
Christine Campbell, Meeting Planner 
Frontiers in Ophthalmology 
41° E. Divot Drive Tempe, Arizona 85283 
(602) 820-7027 
Make check payabie to “St. Lukes Medical Center ^ 


WANTED 
OPHTHALMIC MINIATURES 


A Collection of Miscellany to 
Entertain and Enlighten 


All submissions must be photocopied from 
their original sources. Please provide the 
author's full name, source, publication date, 
and page number. 


send to Ophthalmic Miniatures 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 
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Pred-G? 


(prednisolone acetate, gentamicin sulfate) 
Liquifilm® sterile ophthalmic suspension 





INDICATIONS AND USAGE: Pred-G suspension is indicated 
for steroid-responsive inflammatory ocular conditions for which a 
corticosteroid is indicated and where superficial bacterial ocular 
infection or a risk of bacterial ocular infection exists. Ocular steroids 
are indicated in inflammatory conditions of the palpebral and bul- 
bar conjunctiva, cornea, Bam nterior segment of the globe where 
the inherent risk of steroid use in certain infective conjunctivitises is 
accepted to obtain a diminution in edema and inflammation. They 
are also indicated in chronic anterior uveitis and corneal injury from 
chemical, radiation, or thermal burns or penetration of foreign 
bodies. The use of a combination drug with an anti-infective com- 
p is indicated where the risk of superficial ocular infection is 

igh or where there is an expectation that potentially dangerous 
numbers of bacteria will be present in the eye. The particular anti- 
infective drug in this product is active against the following common 
bacterial eye pathogens: coagulase-positive and coagulase-negative 
staphylococci, including Staphylococcus aureus, and certain strains 
that are resistant to penicillin; Group A beta-hemolytic and nonhemo- 
lytic streptococci, and Streptococcus pneumoniae; Escherichia coli; 
Hemophilus influenzae; Kiebsiella/Enterobacter species; Neisseria 
species, including Neisseria gonorrhoeae; Pseudomonas aeruginosa; 
indole-positive and indole-negative Proteus species; and Serratia 
marcescens. CONTRAINDICATIONS: Epithelial herpes simplex 
keratitis (dendritic keratitis), vaccinia, varicella, and many other viral 
diseases of the cornea and conjunctiva. Mycobacterial infection of 
the eye. Fungal diseases of the ocular structures. Hypersensitivity 
to a component of the medication. (Hypersensitivity to the antibiotic 
component occurs at a higher rate than for other components.) Pred- 
G suspension is always contraindicated after uncomplicated removal 
of a corneal foreign body. WARNINGS: Prolonged use may result 
in glaucoma, with damage to the optic nerve, defects in visual acuity 
and fields of vision, and in posterior subcapsular cataract forma- 
tion. Prolonged use may suppress the host response and thus increase 
the hazard of secondary ocular infections. In those diseases causing 
thinning of the cornea or sclera, perforations have been known to 
occur with the use of topical steroids. In acute purulent conditions 
of the eye, steroids may mask infection or enhance existing infec- 
tion. If these products are used for 10 days or longer, intraocular 
pressure should be routinely monitored even though it may be difficult 
in children and uncooperative patients. Employment of a steroid 
medication in the treatment of patients with a history of herpes 
simplex requires great caution. Pred-G suspension is contraindicated 
in patients with active herpes simplex keratitis. Pred-G Liquifilm sterile 
ophthalmic suspension is not for injection. It should never be injected 
subconjunctivaily, nor should it be directly introduced into the anterior 
chamber of the eye. PRECAUTIONS: The initial prescription and 
renewal of the medication order beyond 20 milliliters should be made 
by a physician only after examination of the patient with the aid of 
magnification, such as slit lamp biomicroscopy and, where appro- 
priate, fluorescein staining. The possibility of tungal infections of the 
cornea should be considered after prolonged steroid dosing. 
ADVERSE REACTIONS: Adverse reactions have occurred with 
steroid/anti-infective combination drugs which can be attributed to 
the steroid component, the anti-infective component, or the combi- 
nation. Exact incidence figures are not available since no 
denominator of treated patients is available. Reactions occurring 
most often from the presence of the anti-infective uae ore 
allergic sensitizations. The reactions due to the steroid component 
in decreasing order of frequency are: elevation of intraocular pres- 
sure (IOP) with possible development of glaucoma, and infrequent 
optic nerve damage; posterior subcapsular cataract formation; and 
delayed wound healing. Burning, stinging and other symptoms of 
irritation have been reported with Pred-G. Superficial punctate ker- 
atitis has been reported occasionally with onset occurring typically 
after several days of use. Secondary Infection: The develop- 
ment of secondary infection has occurred after use of combinations 
containing steroids and antimicrobials. Fungal infections of the 
cornea are particularly prone to develop coincidentally with long- 
term applications of steroid. The possibility of fungal invasion must 
be considered in any persistent corneal ulceration where steroid treat- 
ment has been used. Secondary bacterial ocular infection following 
suppression of host responses also occurs. 
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Allergan Pharmaceuticals, A Division of Allergan, Inc. 
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The power of prednisolone acetate 1% 





combined with the broad-spectrum coverage 


of gentamicin 0.3%. 


PRED-G 


(prednisolone acetate 1.0%, gentamicin sulfate 0.3% base) 
Liquifilm® sterile ophthalmic suspension 








Employment of a steroid medication in the treatment of patients with a history of herpes simplex requires great caution. 
Pred-G is contraindicated in patients with active herpes simplex keratitis. See adjacent page for brief prescribing information. 
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Repair of Retinal Detachment Caused by Cytomegalovirus 


Retinitis in Patients With the Acquired 
Immunodeficiency Syndrome 


Pravin U. Dugel, M.D., Peter E. Liggett, M.D., Martha B. Lee, Ph.D., ^ ' ;; 





Argyrios Ziogas, M.S., David J. Forster, M.D., Ronald E. Smith, M.D., * Mi | 


and Narsing A. Rao, M.D. 


Twenty-two eyes of 19 patients with the 
acquired immunodeficiency syndrome who 
had pars plana vitrectomy and silicone-oil 
injection after retinal detachment caused by 
cytomegalovirus retinitis were studied. All 
patients but one were monitored until time of 
death. The postoperative survival time and 
the factors that predicted anatomic success 
(retinal attachment) and functional success 
(visual acuity) were analyzed. No intraopera- 
tive complications were encountered. The 
mean survival time after surgery was four 
months. Of all of the preoperative and intra- 
operative factors studied, only the duration of 
cytomegalovirus retinitis was predictive of 
survival (P < .03). The anatomic success rate 
was 89.5% (17 of 19 patients). None of the 
factors showed a trend or statistical signifi- 
cance in relation to anatomic success. Fifteen 
of 19 patients (79%) had lost at least two lines 
of Snellen visual acuity at time of death. 
Vision declined in a bimodal pattern (within 
the first postoperative month and after four 
months postoperatively). The optic nerve was 
pink and well perfused preoperatively in 16 of 
19 patients (81.8%), but optic-nerve atrophy 
was observed postoperatively in 18 of 19 pa- 
tients (95.5%). There was a trend for function- 
al success to be influenced by increased in- 
traocular pressure and optic-nerve atrophy, 
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although our sample size was too small for 
statistical significance. 


CyromecaLovirus RETINITIS develops in 6% to 
38% of patients with the acquired immunodefi- 
ciency syndrome.’ In most instances, it devel- 
ops late in the course of AIDS,’ although it may 
sometimes be the initial manifestation.” The 
use of ganciclovir is an effective treatment for 
cytomegalovirus retinitis, with a response rate 
of 80% to 100%." However, up to 29% of 
patients may develop retinal detachment dur- 
ing or after treatment.” Ganciclovir may con- 
tribute to the development of retinal detach- 
ment by inhibiting scar formation." However, 
Jabs, Enger, and Bartlett" found that a majority 
of their patients had retinal detachment at 
initial examination, before the institution of 
ganciclovir treatment. They also observed that 
all such patients had lesions extending anteri- 
orly up to the pars plana.” Recently, studies 
have indicated that the development of cyto- 
megalovirus retinitis in a patient with AIDS 
may not necessarily occur just before death. 
The median survival time has increased from 
six weeks to ten months in patients who re- 
spond completely to ganciclovir treatment, and 
is 3.1 months for those who respond partially; 
median survival time for patients who are unre- 
sponsive to ganciclovir treatment is one 
month." This increased survival time has 
prompted a more aggressive approach in an 
attempt to preserve vision, including retinal 
detachment surgery. Sidikaro and associates" 
have suggested that pars plana vitrectomy and 
internal tamponade with long-acting agents 
such as silicone oil may be the most appropriate 
surgical technique. 

The purpose of this study was to ascertain the 
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median survival time of patients after pars 
plana vitrectomy and silicone-oil injection for 
retinal detachment caused by AIDS-associated 
cytomegalovirus retinitis, and to study those 
factors that influence anatomic and functional 
success after surgery in such patients. We 
hoped that, by monitoring all but one patient 
until the time of death, this study would better 
clarify the risks, benefits, and outcome of this 
surgical procedure in patients with an incura- 
ble and inevitably fatal disease. 





Patients and Methods 





Twenty-two eyes of 19 patients with AIDS 
who underwent pars plana vitrectomy and sili- 
cone-oil injection for retinal detachment 
caused by cytomegalovirus retinitis were in- 
cluded in the study. For those three patients 
who had surgery on both eves, the first proce- 
dure was used for the statistical analysis per- 
taining to patient survival. All patients had 
been examined before surgery, treated, and 
monitored after surgery at the Doheny Eye 
Institute over a two-year period. Indications for 
retinal detachment surgery included the fol- 
lowing: (1) functional vision before detach- 
ment; (2) macular detachment; (3) macular- 
threatening cytomegalovirus retinitis, retinal 
detachment of the fellow eve, or both; and (4) 
health status adequate for surgery. All of the 
surgical procedures were performed by the 
same surgeon (P.E.L.) and consisted of a com- 
plete pars plana vitrectomy, using a standard 
three-port technique and silicone-oil injection 
with an attempt to achieve a near total fill, as 
described previously.” A lensectomy was not 
performed. Recommended precautions for pa- 
tients with AIDS were heeded meticulously, 
including double gloving, strict isolation of all 
intraocular and periocular fluids, and the use of 
disposable instruments.” 

All patients were hospitalized the night after 
surgery and were kept in a face-down position. 
They were examined six hours after surgery and 
before discharge the next day, and then at least 
once a month, with particular attention given to 
the Snellen visual acuity, intraocular pressure 
as measured by applanation tonometry, status 
of the retina, and optic-nerve perfusion. Optic- 
nerve atrophy was evaluated by serial photog- 
raphy as well as by clinical examinations. All 
but one patient was monitored until the time of 
death. 


Survival time was estimated with the Kaplan- 
Meier product-limit method. The significance 
of predictive factors for survival was evaluated 
by Cox regression. For purposes of calculation, 
visual acuity was expressed in terms of frac- 
tions, that is, 20/20 = 1.0, 5/200 = 0.025, and 
so forth. To investigate the relationship be- 
tween changes of visual acuity and changes in 
intraocular pressure, the Spearman correlation 
technique was used. We performed Wilcoxon 
rank-sum tests for comparisons of two groups. 
A P value of < .05 was considered significant. 


Results 


No intraoperative complications were en- 
countered. Most eyes had a posterior vitreous 
detachment and only a few inflammatory cells 
in the vitreous humor. All eyes had severe 
retinal hypoperfusion. Retinal arteriolar pulsa- 
tions were observed with the infusion bottle at 
a minimal height, approximately 20 inches 
above the patient’s head. Elevation of the infu- 
sion bottle caused complete arteriolar nonper- 
fusion, as evidenced by vascular collapse. Ac- 
cordingly, the infusion bottle was kept at the 
lowest possible height throughout the opera- 
tion. Good perfusion, without any evidence of 
infarction, was observed in all eyes at the con- 
clusion of surgery. Ophthalmodynamometry, 
which would have more dramatically illustrat- 
ed this decreased perfusion pressure, was not 
performed. 

Patient characteristics were studied (Tables 1 
through 3). All patients had bilateral cytomega- 
lovirus retinitis. All eyes showed an initial 
response to ganciclovir treatment and 14 of 22 


TABLE 1 
PATIENT DATA OF 19 PATIENTS WITH AIDS WHO HAD 
RETINAL DETACHMENT CAUSED BY 
CYTOMEGALOVIRUS RETINITIS 








TIME* 

Age 38.3 + 6.3 yrs 

Duration of AIDS 24.5 + 13.4 mos 

Duration of cytomegalovirus 6.8 + 5.8 mos 
retinitis 

Duration of retinal 38.9 + 30.9 days 
detachment 





*Mean + standard deviation. 
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TABLE 2 
RECURRENCE OF CYTOMEGALOVIRUS RETINITIS BEFORE SURGERY AND OPTIC-NERVE STATUS BEFORE AND 
AFTER SURGERY IN 19 PATIENTS WITH AIDS WHO HAD RETINAL DETACHMENT CAUSED BY CYTOMEGALOVIRUS 
RETINITIS 





RECURRENCE OF CYTOMEGALOVIRUS 
RETINITIS BEFORE SURGERY 


NO RECURRENCE 
NO. (%} 


12 (63.2) 


ONE RECURRENCE 
NO. (96) 


5 (26.3) 


NO. (96) 
2 (10.5) 


TWO RECURRENCES 


OPTIC-NERVE STATUS 


BEFORE SURGERY AFTER SURGERY 


NORMAL. ATROPHIC NORMAL ATROPHIC 
NO. (95) NO. (95) NO. (%) NO. (94) 
15 (78.9) 4 (21.1) 1 (5.3) 18 (94.7) 





eyes (63.6%) showed no recurrence at mainte- 
nance treatment. No patient had a postopera- 
tive recurrence of cytomegalovirus retinitis. 
Fifteen of 19 patients (7996) had lost at least 
two lines of Snellen visual acuity at time of last 
follow-up. Visual acuity was found to decrease 
in a bimodal pattern. Twelve of 19 patients 
(63%) had a decrease in vision within one 
month. Three of seven eyes (4396) showed a 
gradual decline four months after surgery in the 
patients who survived. Intraocular pressure in- 
crease paralleled this bimodal pattern (Fig. 1). 
The intraocular pressure was increased by at 
least 4 mm Hg in eight of the 12 eyes (66.7%) 
that suffered visualloss within one month. One 
of the three eyes (33.396) that had visual de- 
cline after four months showed an increased 
intraocular pressure. Visual acuity declined 
(—0.2 + 0.1) and intraocular pressure increased 
(+3.4 + 1.2) in 14 eyes in which the optic nerve 
appeared clinically normal before surgery but 
which appeared atrophic two to four months 
after surgery. However, slight visual acuity 
improvement (0.004 + 0.01) and intraocular 
pressure decline (—0.5 + 0.2) developed in four 
eyes that had optic-nerve atrophy both before 
and after surgery (Fig. 2). Because of the small 


TABLE 3 
QUADRANTS INVOLVED IN 19 PATIENTS WITH AIDS 
WHO HAD RETINAL DETACHMENT CAUSED BY 
CYTOMEGALOVIRUS RETINITIS 


CYTOMEGALOVIRUS ATROPHIC RETINAL 

QUADRANTS RETINITIS HOLE DETACHMENT 
INVOLVED NO. (94) NO. (96) NO. (%) 
1 2 (10.5) 4 (21.1) 3 (16.8) 
2 9 (47.4) 12 (63.2) 9 (47.4) 
3 5 (26.3) 2 (10.5) 2 (10.5) 
4 3 (15.8) 1 (5.3) 5 (26.3) 


sample size, these trends were not statistically 
significant (P = .12 and P = .10, respectively). 
Only one of 15 eyes (6.7%) with a clinically 
normal optic nerve before surgery retained a 
well-perfused, pink optic nerve at time of 
death. The optic nerve was pink and well per- 
fused before surgery in 18 of 22 eyes (81.896), 
but optic-nerve atrophy was observed after sur- 
gery in 21 of 22 eyes (95.596). Retinal reattach- 
ment was achieved in all patients, and 17 of 19 
patients (89.596) continued to have reattach- 
ment at the time of death, despite epiretinal 
membrane formation or proliferative vitreoreti- 
nopathy (C1 to D2) in 21 of 22 eyes (95.5%). 
The relationship of the variables listed in 
Tables 1 through 3 to survival time, anatomic 
success as defined by retinal attachment, and 
functional success as defined by visual acuity 


0.08 


0.06 


Visual Acuity 


0,04 


0. 3 2 s 4 5 ho Y € 9 
Time (months) 

Fig. 1 (Dugel and associates). Visual acuity and 
intraocular pressure changes after surgery. Mean 
visual acuity declined in a bimodal pattern, one 
month before and four months after surgery. Mean 
intraocular pressure increases tended to precede the 
visual loss. Visual acuity is expressed in fractions 
(that is, 20/20 = 1.0, 5/200 = 0.025, and so forth). 
Diamonds indicate visual acuity and circles indicate 
intraocular pressure. 
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Fig. 2 (Dugel and associates). Relationships of 
visual acuity and intraocular pressure and optic- 
nerve pallor. Eyes with normal preoperative and pale 
postoperative optic nerves had worse vision (left) 
and higher intraocular pressures (right) than those 
with pale preoperative and postoperative optic 
nerves. Visual acuity change is expressed as the 
difference in immediately preoperative and final 
postoperative visual acuity expressed in fractions. 
Intraocular pressure change is expressed as the dif- 
ference in immediately preoperative and final post- 
operative intraocular pressure measurement. À posi- 
tive sign denotes an increase and a negative sign 
denotes a decrease. 0 equals pink healthy optic 
nerve, 1 equals pale optic nerve, and arrow equals 
preoperative to postoperative. 


was studied. The median survival time after 
surgery was four months (Fig. 3). Of the factors 
studied, only the duration of cytomegalovirus 
retinitis proved significant (P = .03) to survival. 
None of the factors showed a trend or statistical 
significance in relation to anatomic success. 
However, visual acuity was convincingly influ- 
enced by intraocular pressure and optic-nerve 
atrophy (Fig. 2), although our sample was too 
small to confirm statistical significance. 
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Fig. 3 (Dugel and associates). Kaplan-Meier survi- 
val probability curve after surgery. Median postoper- 
ative survival time was four months. 





Discussion 





In our study, the median survival time after 
pars plana vitrectomy and silicone-oil injection 
was four months. Only one of 22 patients (5%) 
remained alive one year after surgery. All but 
one patient was monitored until death. Our 
results suggested that the median survival time 
after surgery is less than that for patients who 
respond completely to ganciclovir treatment, 
but greater than that for those who have a 
partial response or who are unresponsive.” All 
of our patients did respond initially to 
ganciclovir treatment, and this may have 
caused their retinal detachment by inhibiting 
scar formation.” Only the duration of cyto- 
megalovirus retinitis, which may reflect immu- 
nologic status, was predictive of survival. 

Anatomic reattachment with silicone oil oc- 
curred in 17 of 19 (89.596) of our patients. 
However, the functional success was poor. 
Sidikaro and associates" found similar results 
in their study of three eyes with retinal detach- 
ment caused by cytomegalovirus retinitis that 
underwent pars plana vitrectomy and silicone- 
oil injection. In our study, only four of 19 
patients (2196) had better vision at the time of 
death than they had before surgery, and only 
eight (4296) had vision of 5/200 or better at the 
time of death. The bimodal pattern of visual 
loss suggests that an intraoperative or immedi- 
ately postoperative injury may have caused the 
early postoperative visual loss, whereas a con- 
tinued postoperative injury may have caused 
the later, more gradual, loss of vision. Only 
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intraocular pressure and optic-nerve atrophy 
were found to predict visual outcome (Figs. 1 
and 2). 

Intraocular pressure increases are known to 
be common immediately after pars plana vit- 
rectomy and silicone-oil injection.? In a study 
of 48 patients without AIDS undergoing pars 
plana vitrectomy and silicone-oil injection, a 
postoperative intraocular pressure increase of 
10 mm Hg was found in 27 of 48 patients (5696) 
(range, 10 to 53 mm Hg; mean increase, 21.6 
mm Hg). The intraocular pressure increases 
were detected at between six hours and 60 days 
after surgery, with 9396 showing an increase by 
the second postoperative day.? Many other 
studies have found long-term and short-term 
intraocular pressure increases after intravitreal 
silicone-oil injection.^?'" In our study, in- 
creased intraocular pressure paralleled the bi- 
modal pattern of visual acuity loss (Fig. 1). 

We observed that the retinal vascular perfu- 
sion pressure in all eyes was low during sur- 
gery, as evidenced by arteriolar pulsations with 
a low infusion pressure. Pepose and associates? 
documented retinal microvascular abnormali- 
ties, microaneurysms, and ischemic maculopa- 
thy in patients with AIDS; their ultrastructural 
studies showed occluded vessel lumens, swol- 
len endothelial cells, thickened basal laminas, 
and degenerating pericytes.’ We believe, there- 
fore, that the early visual loss may be caused by 
intraoperative or immediate postoperative in- 
traocular pressure increases (Fig. 4) and that 





the gradual loss in vision may be caused by 
increased intraocular pressure, both causing 
ischemia in an eye already compromised by 
microvasculopathy (Fig. 5). This ischemia was 
evidenced by the development of optic-nerve 
atrophy in 21 of 22 eyes (95.5%). 

The possibility of optic-nerve atrophy devel- 
oping from cytomegalovirus papillitis or sili- 
cone-oil toxicity must be considered. Patients 
with cytomegalovirus papillitis usually do de- 
velop peripapillary retinitis.” However, none 
of our patients demonstrated postoperative re- 
currence of any cytomegalovirus retinitis. Early 
experimental evidence of silicone-oil retinal 
toxicity’ has been disputed by numerous in- 
vestigators.*^?^ However, Chan and Okun” have 
recently suggested that direct contact between 
silicone oil and the human retina over a period 
of many years may cause a loss of retinal func- 
tion. Optic-nerve atrophy was evident within 
six months after surgery in most of our patients. 
It is unlikely, therefore, that optic-nerve atro- 
phy was caused by cytomegalovirus papillitis 
or silicone-oil toxicity in this study. 

Our study suffers from the handicaps inher- 
ent in any small, uncontrolled study conducted 
in a referral center. However, despite these 
shortcomings, we believe that several impor- 
tant findings have resulted from this study. 
First, median patient survival time after pars 
plana vitrectomy with silicone-oil injection is 
four months. Second, although postoperative 
anatomic success is excellent, functional suc- 





Fig. 4 (Dugel and associates). Ten days before retinal detachment, visual acuity was 20/40; intraocular 
pressure was 9 mm Hg (left). One month after surgery, visual acuity was light perception with projection to one 


quadrant; intraocular pressure was 22 mm Hg (right). 
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cess is poor. Third, visual loss may develop 
rapidly within the first postoperative month or 
more gradually over several months. Fourth, 
vision in almost all patients is limited by optic- 
nerve atrophy secondary to ischemia. Fifth, 
strict control of intraocular pressure through- 
out and after surgery may be an important 
factor in preventing retinal ischemia and optic- 
nerve atrophy, and therefore determine visual 
success. The effects of prolonging or restoring 
low vision (especially in patients with bilateral 
retinal detachments) on self-sufficiency or 
emotional well-being were not analyzed. The 
patient’s satisfaction in knowing that all that 
can be done to preserve vision is being done 
must be weighed against the emotional and 
physical trauma of major surgery that seems to 
have a poor outcome. A frank discussion of 
visual prognosis in the context of life expectan- 


Fig. 5 (Dugel and associates). Top left, Ten days 
before retinal detachment, visual acuity was 20/50; 
intraocular pressure was 12 mm Hg. Top right, Two 
months after surgery, visual acuity was 20/100; 
intraocular pressure was 24 mm Hg. Bottom left, Four 
months after surgery, visual acuity was light percep- 
tion with projection to two quadrants; intraocular 
pressure was 28 mm Hg. 


cy and the status of the fellow eye is important 
in the preoperative care of the patient. The 
United States government will spend approxi- 
mately $1.9 billion on AIDS research and treat- 
ment in 1992. We believe that a study to evalu- 
ate the health and financial implications of 
operating on patients with retinal detachment 
secondary to cytomegalovirus retinitis is war- 
ranted. 
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Cytomegalovirus Retinopathy as the Initial Manifestation 


of the Acquired Immunodeficiency Syndrome 





Rebecca F. Sison, M.D., Gary N. Holland, M.D., Lesley J. MacArthur, M.Ed., 
Noel C. Wheeler, Ph.D., and Michael S. Gottlieb, M.D. 


Of 100 consecutive patients with human 
immunodeficiency virus infection and cyto- 
megalovirus retinopathy, 15 did not have a 
previous diagnosis of the acquired immunode- 
ficiency syndrome before the ocular infection. 
All had other HIV-related disorders that 
would place them in Group IV of the Centers 
for Disease Control hierarchical classification 
system for HIV infections. In nine patients, 
cytomegalovirus retinopathy was the only 
disorder that fulfilled the Centers for Disease 
Control criteria for diagnosis of AIDS. In the 
other six, examination disclosed additional 
preexistent or concurrent nonocular disorders 
that were also diagnostic of AIDS. No demo- 
graphic, medical, or ophthalmic characteris- 
tics distinguished the nine patients for whom 
cytomegalovirus retinopathy was initially the 
only manifestation of AIDS. On the basis of 
published figures for the prevalence of cyto- 
megalovirus retinopathy in patients with 
AIDS, and the incidence with which HIV- 
infected persons develop AIDS, it is estimated 
that approximately 1.8% of patients with 
AIDS have cytomegalovirus retinopathy as 
the first manifestation and that less than 1% of 
HIV-infected persons will develop cytomega- 
lovirus retinopathy as the initial manifesta- 
tion of AIDS during the first seven years after 
infection with HIV. 
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C vrouscatovigus RETINOPATHY is usually a 
late manifestation of the acquired immunodefi- 
ciency syndrome, presumably because it devel- 
Ops in patients with the most severe degrees of 
immunosuppression.'" Nevertheless, this ‘op- 
portunistic infection is an indicator disease that 
fulfills Centers for Disease Control criteria for 
the diagnosis of AIDS,*! and has been reported 
to be the first manifestation of the syndrome in 
some patients."" In a previously published 
study," we found that 15 of 100 patients with 
cytomegalovirus retinopathy and HIV infection 
did not have a diagnosis of AIDS when the 
ocular infection was discovered. Furthermore, 
it was found that these patients may have a 
poorer prognosis for survival than other pa- 
tients at the time of AIDS diagnosis. 

Because of the possible prognostic relevance 
of cytomegalovirus retinopathy when it is the 
index diagnosis (first indicator disease) for 
AIDS, additional information regarding this 
subset of patients was sought. Demographic, 
medical, and ophthalmic disease factors were 
investigated further to characterize more accu- 
rately the subset of patients from our previous 
study for whom cytomegalovirus retinopathy 
was the index diagnosis. Such information 
might help to identify patients at greatest risk 
for early cytomegalovirus retinopathy, thus fa- 
cilitating appropriate early treatment to pre- 
serve vision. Also, the frequency with which 
HIV-infected individuals will develop cyto- 
megalovirus retinopathy as the first manifesta- 
tion of AIDS is estimated. 





Material and Methods  : 





Fifteen patients with cytomegalovirus reti- 
nopathy who did not have a previous diagnosis 
of AIDS were studied. They were selected from 
a larger series of 100 consecutive patients with 
HIV infection and cytomegalovirus retinopathy 
examined at the Jules Stein Eye Institute be- 
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tween 1981 and 1988." Serologic evidence of 
HIV infection was confirmed for these 15 pa- 
tients. For the remaining 85 patients in the total 
population, confirmation that the diagnosis of 
AIDS was made on the basis of Centers for 
Disease Control criteria other than cytomegalo- 
virus retinopathy was obtained by review of 
medical records or discussion, or both, with the 
patients' primary-care physicians. 

The 15 patients without a previous diagnosis 
of AIDS were studied further by review of 
hospital records and in some cases by discus- 
sion with their primary-care physicians. Clini- 
cal signs and symptoms attributable to HIV 
infection were identified, and evidence of other 
preexistent or concurrent disorders included in 
the Centers for Disease Control surveillance 
definition of AIDS was sought. Patients were 
assigned to a group within the hierarchical 
Centers for Disease Control classification sys- 
tem for HIV infections. The duration of all 
HIV-related disorders was determined whenev- 
er possible for these 15 patients. Patient age 
and ophthalmic characteristics (extent and lo- 
cation of disease) were available from the previ- 
ous study of these patients.” 





Results 





All 15 patients were infected with HIV before 
development of cytomegalovirus retinopathy, 
although none had a diagnosis of AIDS. In no 
cases did cytomegalovirus retinopathy develop 
in completely asymptomatic individuals. 

In six of the 15 patients, preexisting or con- 
current diseases (not including concurrent, 
nonocular cytomegalovirus infection) that are 
included in the Centers for Disease Control 
surveillance definition of AIDS, but that had 
not been identified or diagnosed correctly be- 
fore the development of cytomegalovirus reti- 
nopathy were evident. Two patients had Kaposi 
sarcoma; one patient had both Kaposi sarcoma 
and presumptive Pneumocystis carinii pneumo- 
nia; one patient had cutaneous herpes simplex 
virus lesions of more than five weeks’ duration; 
one patient had intracerebral toxoplasmosis; 
and one patient had invasive esophageal candi- 
diasis. The time interval between the onset of 
these conditions and the diagnosis of cytomeg- 
alovirus retinopathy (that is, the discrepancy 
between the earliest potential date and the 
actual date of AIDS diagnosis) ranged from one 
to ten months (median, 7.5 months) in four 
patients and was not known in two patients. In 
addition, to these indicator diseases, five of the 


six patients also had other HIV-related disor- 
ders, including lymphadenopathy in one, con- 
stitutional symptoms in three, and oral candidi- 
asis in three (Table). 

In nine of 100 patients (9%), cytomegalovirus 
retinopathy appeared to be the first and the 
only clinically apparent disease to be present 
that is included in the Centers for Disease 
Control surveillance definition of AIDS. 
Among these nine patients, eight had a history 
of constitutional symptoms. The date of onset 
was unknown in two patients; the remaining six 
had symptoms for one to 24 months (median, 
12 months). Of these eight patients, five also 
had oral candidiasis. Furthermore, two of these 
five patients also had persistent lymphadenop- 
athy. In the ninth patient, the only recorded 
manifestation of HIV infection was severe per- 
sistent night sweats with onset ten months 
before diagnosis of cytomegalovirus retinopa- 
thy. 

One of these nine patients may actually have 
had an indicator disease for AIDS other than 
cytomegalovirus retinopathy. He had clinical 
signs of HIV encephalopathy, but adequate 
examination to confirm diagnosis of this condi- 
tion had not been performed. He was, there- 
fore, classified in this report as a patient in 
whom cytomegalovirus was the only disease 
diagnostic of AIDS. 

The Centers for Disease Control classification 
system for HIV infections places patients into 
four groups.’ It is a hierarchical system that 
only permits forward reclassification; reassign- 
ment into a lower classification is not allowed 
even if there is regression of a patient’s clinical 
signs and symptoms. Group I includes patients 
with transient clinical signs and symptoms that 
can develop shortly after HIV infection. Group 
II includes HIV-infected patients with no clini- 
cal signs or symptoms of disease. Group Ill 
includes patients with only persistent genera- 
lized lymphadenopathy. Group IV includes pa- 
tients with fever, weight loss, diarrhea, and 
other nonspecific constitutional clinical signs of 
disease (Subgroup A), neurologic disease (Sub- 
group B), secondary infectious diseases (Sub- 
group C), secondary neoplasms (Subgroup D), 
and other conditions (Subgroup E). These sub- 
groups are not mutually exclusive. Patients in 
Groups IHI and Subgroup IV-A have previously 
been referred to by a variety of terms, including 
AIDS-related complex. Subgroup IV-C is fur- 
ther divided into two categories. Category Cl 
contains patients with one or more of the fol- 
lowing 12 specified diseases listed in the Cen- 
ters for Disease Control surveillance definition 
of AIDS: Pneumocystis carinii pneumonia; cryp- 
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TABLE 
PATIENTS WITH CYTOMEGALOVIRUS RETINOPATHY AS INITIAL MANIFESTATION OF AIDS 


——— M À——— nner 


DISEASES DIAGNOSTIC OF AIDS IN 


HIV-ASSOCIATED ADDITION TO CYTOMEGALOVIRUS PATIENT 
ILLNESSES NOT DIAGNOSTIC OF AIDS RETINOPATHY AT TIME OF DIAGNOSIS CLASSIFICATION 
MONTHS BEFORE MONTHS BEFORE 
DIAGNOSIS OF DIAGNOSIS OF 
PATIENT, CYTOMEGALOVIRUS CYTOMEGALOVIRUS SUBGROUP 
AGE (vas) DISORDER RETINOPATHY DISEASE RETINOPATHY GROUP (CATEGORY) 

1, 28 Lymphadenopathy; rj Kaposi sarcoma Unknown iV D 
cotton-wool 7 
spots 

2, 38 Oral candidiasis 7 Chronic cutaneous 7 iV C 

: herpes simplex (C-1, C-2) 
virus lesions 

3, 54° Constitutional 12 None — iV A, C 
symptomst; (C-2) 
oral candidiasis Unknown 

4, 37 Constitutional 1 None — IV A 
symptoms 

5, 31 Constitutional Unknown Presumptive 8 IV A, C, D 
symptoms; P. carinii pneumonia; (C-1, C-2) 
oral candidiasis Unknown Kaposi sarcoma Unknown 

6, 38 Constitutional 24 None — IV A, C 
symptoms; (C-2) 
oral candidiasis Unknown 

7, 40 Lymphadenopathy; 7 None — IV A, C 
constitutional 7 (C-2) 
symptoms; 
oral candidiasis 2 

8, 27 Constitutional 12 None — IV A 
symptoms 

9, 39 Constitutional 18 None — IV A,C 
symptoms; (C-2) 
oral candidiasis 18 

10, 37 Constitutional Unknown None — IV A 
symptoms 

11, 45 Constitutional 10 Esophageal 10 IV A,C 
symptoms; candidiasis (C-1, C-2) 
oral candidiasis 10 

12, 40 None documented — Kaposi sarcoma 1 IV D 

13, 24 Constitutional Unknown Intracerebral Unknown IV A,C 
symptoms toxoplasmosis (C-1) 

14, 45 Fatigue; night 10 None — IV E 
sweating! 

15, 25 Lymphadenopathy; Unknown None -— IV A, C 
constitutional Unknown (C-2) 
symptoms; 
oral candidiasis Unknown 





*Centers for Disease Control classification system for patients with HIV infection.* Patients have been assigned on the basis of all 











diseases other than cytomegalovirus retinopathy, corresponding to the classification into which the patient would have been assigned 
immediately before development of cytomegalovirus retinopathy, with the assumption that all coexistant diseases had their onset 
before cytomegalovirus retinopathy. (According to Centers for Disease Control critería, all patients with cytomegalovirus retinopathy 
are classified as Group IV, Subgroup C, Category C-1.) 

'Constitutional symptoms fulfilling criteria for Group IV, Subgroup A include fever persisting more than one month; involuntary weight 
loss of greater than 10% of baseline value; or diarrhea persisting more than one month, in the absence of a concurrent illness or 
condition other than HIV infection that would explain the findings. 

*This patient had a history of slowed mentation described as dementia; evaluation was not adequate to confirm a diagnosis of HIV 
encephalopathy (Group IV, Subgroup B), which is diagnostic of AIDS. 

‘Symptoms not meeting the criteria for Group IV, Subgroup A fall into Group IV, Subgroup E. 
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tosporidiosis with diarrhea persisting longer 
than one month; toxoplasmosis of the brain 
affecting a patient older than 1 month; extrain- 
testinal strongyloidiasis; isosporiasis with diar- 
rhea persisting for longer than one month; 
candidiasis of the esophagus, tracheae, bron- 
chi, or lungs; extrapulmonary cryptococcosis; 
disseminated histoplasmosis (at a site other 
than or in addition to lungs or cervical or hilar 
lymph nodes); Mycobacterium avium complex 
or M. kansasii infection; cytomegalovirus dis- 
ease of an organ other than liver, spleen, or 
lymph nodes in a patient older than 1 month; 
herpes simplex virus infection causing a muco- 
cutaneous ulcer that persists longer than one 
month, or bronchitis, pneumonitis, or esopha- 
gitis for any duration affecting a patient older 
than 1 month; and progressive multifocal leu- 
koencephalopathy. Category C2 contains pa- 
tients with other specified secondary infectious 
diseases, including oral candidiasis. 

All patients in this study can be included in 
Group IV, Subgroup C, Category C1 because of 
their cytomegalovirus retinopathy. For instruc- 
tional purposes, however, the categories identi- 
fied in the Table for each patient are determined 
on the basis of all diseases other than cytomeg- 
alovirus retinopathy, corresponding to the clas- 
sification in which the patient would have been 
included immediately before development of 
cytomegalovirus retinopathy, with the assump- 
tion that all other concurrent diseases devel- 
oped before cytomegalovirus retinopathy. No 
patients could be classified into Group I, IL, or 
Iii. 

A comparison of the nine patients for whom 
cytomegalovirus retinopathy was the only indi- 
cator disease for AIDS with the other six pa- 
tients in this study and with the other 85 
patients in the total population from which 
they were selected disclosed no differences in 
patient gender, age, year of cytomegalovirus 
retinopathy diagnosis, extent of retinopathy at 
diagnosis, or location of retinopathy in the 
fundus (data not shown). 





Discussion 





Cytomegalovirus retinopathy, the most com- 
mon ocular opportunistic infection in patients 
with AIDS, is usually a late manifestation of the 
syndrome. Henderly and associates? studied 
eight patients in whom cytomegalovirus reti- 
nopathy was the first clinically apparent mani- 
festation of AIDS, but the total population from 


which these patients were drawn was not stat- 
ed, leaving the magnitude of this problem un- 
known. Subsequent studies^"*" have shown 
that 796 to 1596 of patients with cytomegalovi- 
rus retinopathy do not have a diagnosis of AIDS 
at the time the ocular disease is identified, but 
the frequency with which cytomegalovirus reti- 
nopathy develops in the total population of 
HIV-infected patients is not known, and the 
studies do not identify whether these patients 
have unique characteristics. 

The acquired immunodeficiency syndrome is 
the most severe in a spectrum of disorders 
caused by HIV infection. Persons infected with 
HIV may be asymptomatic or they may develop 
disorders such as fever, weight loss, fatigue, or 
non-life-threatening infections that do not 
meet the Centers for Disease Control surveil- 
lance definition for AIDS. The Centers for Dis- 
ease Control have developed a classification 
system for all HIV-related disorders.’ It is a 
hierarchical system comprising four groups, 
with each successive group representing a more 
advanced stage of disease. Patients whose clini- 
cal course fulfills the surveillance definition of 
AIDS fall into Group IV, Subgroups B, C (Cate- 
gory C1), or D. Among the specified infectious 
diseases in Subgroup IV-Cl is disseminated 
cytomegalovirus infection; cytomegalovirus 
retinopathy is an accepted clinical sign of dis- 
seminated disease in these patients and there- 
fore can be an index disease, establishing the 
diagnosis of AIDS in the absence of any other 
criteria. 

Other retinal diseases, including the micro- 
vasculopathy that causes cotton-wool spots and 
retinal infections with Toxoplasma gondii and 
varicella-zoster virus, have developed in HIV- 
infected individuals without other clinical signs 
of serious disease." They are not, however, 
indicator diseases and, therefore, cannot be the 
initial manifestation of AIDS. 

All patients in this study would have been 
included in Group IV even if they had not 
developed cytomegalovirus retinopathy. It is 
therefore unlikely that cytomegalovirus reti- 
nopathy will be found in patients with asymp- 
tomatic or minimally symptomatic HIV disease. 

It is estimated that one million individuals in 
the United States are infected with HIV." In a 
San Francisco study,’ HIV infection had pro- 
gressed to AIDS in 25% of individuals within 
seven years of seroconversion, a figure similar 
to estimates made by other investigators. The 
reported prevalence of cytomegalovirus reti- 
nopathy among AIDS patients has ranged from 
6% to 3496,1?51*!* For this study, we used the 
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generally accepted estimate that cytomegalovi- 
rus retinopathy develops in at least 2096 of 
patients with AIDS. This study shows that 996 
of patients with cytomegalovirus retinopathy 
will have this infection as the only manifesta- 
tion of the syndrome at diagnosis, a figure 
comparable to the 796 to 1196 frequency report- 
ed by other investigators.""* On the basis of 
these figures, approximately 1.896 of patients 
with AIDS will therefore have cytomegalovirus 
retinopathy as the first manifestation of the 
syndrome. Jabs, Enger, and Bartlett? found the 
frequency to be approximately 396. Recent Cen- 
ters for Disease Control statistics state that 
cytomegalovirus retinopathy is reported to 
them as the index diagnosis for AIDS in 0.4596 
of cases (Harold Van Patten, Deputy Chief, 
Surveillance Branch, Division of HIV/AIDS, 
Centers for Disease Control, written communi- 
cation, July 1990). 

The theorem of total probabilities can be used 
to estimate the number of persons from the 
total HIV-infected population who will develop 
cytomegalovirus retinopathy during a seven- 
year period. The theorem states: m 

Pr(FC) = Pr(FC/C) x Pr(C) + Pr(FC/C) x 
Pr(C) E 

and Pr(C) = Pr(C/A) x Pr(A) + Pr(C/A) x 
Pr(A), where 
Pr(FC) = the probability that an HIV-infect- 
ed person will have cytomegalovi- 
rus retinopathy as the first mani- 
festation of AIDS, 

Pr(FC/C) = the probability that an AIDS pa- 
tient with cytomegalovirus reti- 
nopathy will have had cytomega- 
lovirus retinopathy as the first 
manifestation of AIDS, 

the probability that an HIV-infect- 
ed person will have cytomegalovi- 
_ A rus retinopathy, 

Pr(FC/C) = the probability that an AIDS pa- 
tient without cytomegalovirus ret- 
inopathy will have had cytomega- 
lovirus retinopathy as the first 
manifestation of AIDS, 

the probability that an HIV-infect- 
ed person does not have cytomega- 
lovirus retinopathy, 

Pr(C/A) = the probability that an AIDS pa- 
tient will have cytomegalovirus 
retinopathy (prevalence of cyto- 
megalovirus retinopathy), 

the probability that an HIV-infect- 
ed patient will develop AIDS in a 
seven-year period, 


Pr(C) = 


Pr(C) = 


Pr(A) = 


Pr(C/A) = the probability that an HIV-infect- 
ed patient without AIDS will have 
cytomegalovirus retinopathy, and 
the probability that an HIV-infect- 
ed person will not develop AIDS in 
a seven-year period. 

Because Pr(FC/C) and Pr(C/A) are necessarily 
equal to zero, the calculations can be reduced to 
the following formula: Pr(FC) = Pr(FC/C) x 
Pr(C/A) x Pr(A). Using these figures [Pr(FC/C) 
= 0.09; Pr(C/A) = 0.20; Pr(A) = 0.25], the 
probability that an HIV-infected person will 
have cytomegalovirus retinopathy as the first 
manifestation of AIDS [Pr(FC)] within seven 
years is calculated to be 4596. The true risk may 
actually be even lower; zidovudine, a drug that 
has been used extensively only since mid 1987, 
delays the onset of AIDS." Only two of the 15 
patients in this study had used zidovudine. 

It is currently estimated that 50% of HIV- 
infected patients will develop AIDS within 11 
years.” It would probably be unwise to extrapo- 
late the figures discussed above to this longer 
time period, however. There may be other fac- 
tors related to the delayed onset of AIDS that 
could possibly influence the development of 
early cytomegalovirus retinopathy as well. 

This patient group was selected for study 
because it was drawn from a well-characterized 
total population of patients, allowing estimates 
of frequency. Although the patients were exam- 
ined several years ago, there is no reason to 
suspect that the characteristics of this subset of 
patients have changed recently. Although our 
previous study documented evidence of in- 
creasing survival, there was no evidence that 
the frequency with which cytomegalovirus reti- 
nopathy was the index diagnosis had changed 
since the first case was seen at UCLA in 1983. 
Since 1987 when the last patient was entered 
into this study, we still have not examined a 
patient with HIV-related cytomegalovirus reti- 
nopathy who was otherwise completely asymp- 
tomatic (unpublished data). Although this ob- 
servation may reflect a heightened awareness of 
the subtle manifestations of HIV infection, we 
believe it adds support to the conclusions previ- 
ously discussed. 

The calculated rates are obviously gross esti- 
mates and may actually be higher or lower than 
stated. The many potential sources of error in 
the study include the following: it was per- 
formed in a retrospective manner; it studied a 
nonrandom sample; and estimated probabili- 
ties were derived from multiple studies. A larg- 
er study would be needed to determine the true 
incidence of cytomegalovirus retinopathy as 


Pr(A) = 
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the initial manifestation of AIDS. It should be 
clear from the data presented, however, that 
HIV-infected patients without AIDS have a low 
risk of developing cytomegalovirus retinopathy 
before other indicator diseases. This finding 
supports previous statements that cytomegalo- 
virus retinopathy is usually a late manifestation 
of the syndrome. 

Because cytomegalovirus retinopathy is usu- 
ally a late manifestation of AIDS, it is possible 
that patients who develop the infection before 
other indicator diseases will be less likely to 
have appropriate evaluation of visual symp- 
toms. Conversely, it is impractical for all HIV- 
infected patients to have frequent routine 
ophthalmic examinations to screen for cyto- 
megalovirus retinopathy. Nevertheless, early 
recognition of cytomegalovirus retinopathy is 
important if antiviral treatment is to be effec- 
tive for preservation of sight. A better under- 
standing of which patients will develop cyto- 
megalovirus retinopathy as their index 
diagnosis would therefore be desirable. Such 
information would also be important because 
they appear to have a worse prognosis for 
survival." Unfortunately, this study was unable 
to identify any unique patient characteristics 
among the group of nine for whom cytomegalo- 
virus retinopathy was the initial manifestation 
of AIDS. 

Although six of the 15 patients in this study 
had indicator diseases other than cytomegalo- 
virus retinopathy, their eye infection was the 
first identifiable disease diagnostic of AIDS. 
Presumably, some patients postpone seeking 
medical attention for other AIDS-related ill- 
nesses because the associated symptoms are 
more tolerable than loss of vision. It is there- 
fore important for ophthalmologists to be 
aware of the spectrum of diseases associated 
with AIDS and their manifestations. One 
should suspect other serious, but as yet uniden- 
tified, illnesses in HIV-infected patients with 
cytomegalovirus retinopathy who do not yet 
have a diagnosis of AIDS. Recognition of such 
problems, with prompt referral to other special- 
ists, may result in earlier and more successful 
management of those problems than might oth- 
erwise occur. 
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OPHTHALMIC MINIATURE 
Well, consider the skeleton; slender, svelte, economical of line and 
contour. Exquisitely carved oriental ivory! Perfect, thin as a white praying 


mantis! 


His eyes: weren’t they protuberant, ordinary, numb-looking? 

Be so kind as to note the eye-sockets of the skull; so deep and rounded, 
somber, quiet pools, all-knowing, eternal. Gaze deep and you never touch 
the bottom of their dark understanding. All irony, all life, all everything is 


there in the cupped darkness. 


Ray Bradbury, "Skeleton," The October Country 


New York, Ballatine Books, 1967, p. 71 














Decrease in the Risk of Bilateral Acute Retinal Necrosis 


by Acyclovir Therapy 
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Hilel Lewis, M.D., Gary N. Holland, M.D., William F. Mieler, M.D., 
Douglas A. Jabs, M.D., and Carolyn Drews, Ph.D. 


We reviewed the course of 54 patients who 
had unilateral acute retinal necrosis at initial 
examination. Thirty-one patients were treat- 
ed with acyclovir, whereas 23 were not. Of the 
31 patients treated with acyclovir, 27 (87.190) 
had fellow eyes that remained disease-free 
throughout a median follow-up of 12 months. 
Of the 23 patients not treated with acyclovir, 
seven (30.4%) had fellow eyes that remained 
disease-free throughout a median follow-up 
of 11 months. Survival analysis indicated that 
the fellow eyes of the group of patients treated 
with acyclovir were more likely to remain 
disease-free than the fellow eyes of the group 
not treated with acyclovir (P — .0013). Two 
years after initial onset, the proportion of 
fellow eyes that remained disease-free was 
75.3% for the group treated with acyclovir and 
35.196 for the group not treated with acyclovir. 
These results suggest that acyclovir treatment 
reduces the risk of involvement of the fellow 
eye in patients with acute retinal necrosis. 
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A curs RETINAL NECROSIS is a syndrome charac- 
terized by iritis, vitreitis, and vaso-occlusive 
necrotizing retinitis developing in otherwise 
healthy patients of all ages. The syndrome was 
first described in Japanese patients by Urayama 
and associates! in 1971 and subsequently in 
patients of the United States by Willerson, 
Aaberg, and Reeser.” 

Willerson, Aaberg, and Reeser’ suggested 
that the herpes simplex virus or the varicella- 
zoster virus may be the etiologic agent respon- 
sible for the retinitis seen in their two patients. 
More recent reports have confirmed this hy- 
pothesis.*" Treatment with the antiviral agent, 
acyclovir, hastens the resolution of retinal le- 
sions but does not appear to prevent the devel- 
opment of retinal detachment and subsequent 
ocular complications.” 

At least one third of patients with acute 
retinal necrosis develop bilateral disease. In 
most instances, the fellow eye becomes in- 
volved within six weeks of the onset of symp- 
toms in the first eye." The fellow eye, however, 
may become involved years after the initial 
inflammation.’ The purpose of this study 
was to examine the potential protective effect of 
acyclovir treatment on the fellow eye in pa- 
tients with the acute retinal necrosis syndrome. 
We studied long-term follow-up of 54 patients 
who had unilateral acute retinal necrosis at 
initial examination. Thirty-one of these pa- 
tients were treated with acyclovir, whereas 23 
were not. 





Patients and Methods 


A review was conducted at the Bascom Palm- 
er Eye Institute, the Emory Eye Center, the Jules 
Stein Eye Institute, the Medical College of Wis- 
consin, and the Wilmer Eye Institute to identify 
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patients with acute retinal necrosis. A total of 
73 patients with acute retinal necrosis were 
seen between January 1976 and August 1989. In 
all cases, the diagnosis of acute retinal necrosis 
was established on the basis of the characteris- 
tic confluent peripheral vaso-occlusive necro- 
tizing retinitis accompanied by varying degrees 
of anterior segment and vitreous inflammation. 
None of these patients had the acquired immu- 
nodeficiency syndrome or were considered to 
be immunocompromised in any other way. 

Of the 73 patients with acute retinal necrosis, 
16 had bilateral disease when first seen and 
were excluded from the study. Three patients 
with previous retinal detachment in the fellow 
eye were excluded (one with toxoplasmosis, 
one with cysticercosis, and one who was blind 
from retinal detachment). | 

The gender, age, date of onset of acute retinal 
necrosis, history of systemic corticosteroid 
treatment, history of acyclovir treatment, date 
of onset of acute retinal necrosis in the fellow 
eye, and date of last follow-up of all patients 
were collected. Systemic corticosteroid use is 
defined as the use of orally administered pred- 
nisone, intravenously administered methyl- 
prednisolone, or both. Patients who received 
periocular corticosteroid injections or cortico- 
steroid eyedrops were not included in the sys- 
temic corticosteroid-treated group. In most pa- 
tients, acyclovir was initially administered 
intravenously (1,500 mg/m*/day) for seven to 
ten days and then orally for two to four weeks. 

The relative risk of developing acute retinal 
necrosis in the fellow eye was initially estimat- 
ed, using Fisher's exact chi square. Generalized 
Wilcoxon-test statistics and Kaplan-Meier 
curves were used to evaluate the effect of treat- 
ment on the development of acute retinal ne- 
crosis in the fellow eye. Cox proportional haz- 
ards models assessed the effect of acyclovir on 
the incidence rate of acute retinal necrosis in 
the fellow eye, and simultaneously controlled 
for age, gender, calendar year, and systemic 
corticosteroid use. 





Results 





Fifty-four patients with unilateral acute reti- 
nal necrosis were included in this study. Thir- 
ty-one patients were treated with acyclovir, 
whereas 23 patients were not. The average age 
for the group treated with acyclovir was 43 
years and was 41 years for the group not treated 


TABLE 1 
BASELINE CHARACTERISTICS OF PATIENTS WITH 


UNILATERAL ACUTE RETINAL NECROSIS 





ACYCLOVIR-TREATED 


GROUP NOT TREATED 





GROUP WITH ACYCLOVIR 
(N = 31) (N « 23 
CHARACTERISTIC NO. (96) NO. (%) 
Age (yrs) 
< 20 5 (16.7) 4 (17.4) 
20 to 39 9 (30.0) 7 (30.4) 
40 to 59 7 (23.4) 9 (39.1) 
z 60 9 (30.0 3 (13.0) 
Average age 43 41 
Sex 
Male 21 (67.7) 11 (47.8) 
Female 10 (32.3) 12 (52.2) 
Patients treated 
with systemic 
corticosteroids 23 (74.2) 14 (60.8) 
Patients seen 
after 1981 31 (100) 6 (26.0) 





with acyclovir (Table 1). Twenty-one of the 31 
patients (67.7%) in the group treated with acy- 
clovir were male and 11 of the 23 patients 
(47.896) in the group not treated with acyclovir 
were male. Twenty-three of the 31 patients 
(74.2%) treated with acyclovir were treated 
with systemic corticosteroids, whereas 14 
(60.8%) of the 23 patients not treated with 
acyclovir were treated with systemic corticoste- 
roids. All of the patients treated with acyclovir 
were seen after 1981, whereas only six of the 23 
patients (26.0%) not treated with acyclovir 
were seen after 1981. As evidence implicating a 
virus of the herpes group as the etiologic agent 
became available, acyclovir treatment was more 
likely to be given to patients who developed 
acute retinal necrosis after 1981. 

Of the 31 patients treated with acyclovir, 27 
(87.1%) were disease-free in the fellow eye at 
the last visit (Table 2). Fifteen of these 27 
patients (55.6%) were seen at least one year 
after the onset, and six of these 27 patients 
(22.296) were seen at least two vears after the 
onset. Of the 23 patients not treated with acy- 
clovir, only seven (30.496) were disease-free in 
the fellow eye at the last visit. Three of these 
seven patients (42.896) were seen at least one 
year after the onset, and three of these seven 
patients (42.8%) were seen at least two years 
after the onset. For patients whose disease 
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TABLE 2 
NUMBER OF PATIENTS WITH UNILATERAL DISEASE 
WHEN LAST EXAMINED 
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ACYCLOVIR-TREATED GROUP NOT TREATED 


GROUP WITH ACYCLOVIR 
(N = 31) (N = 23) 
NO. (%) NO. (%) 


Patients with 
unilateral disease 
at last follow-up 
visit 27 (87.1) 

Patients with 
unilateral disease 
monitored for at 
least 1 yr 


Patients with 
unilateral disease 
monitored for at 
least 2 yrs — 

Median follow-up 
(mos) of unilateral 
cases 12.0 11.0 


7 (30.4) 
15 (55.6) 


3 (42.8) 


6 (22.2) 3 (42.8) 





M mmn 


0.9 I 


im ue c um um 4 m mt ee oy 


i 
0.8 4 


Cumulative Proportion With Unilateral Disease 
© 
on 


0 6 


remained unilateral at the last known visit, the 
median follow-up for the group treated with 
acyclovir was 12 months and 11 months for the 
group not treated with acyclovir. The range of 
follow-up for the group treated with acyclovir 
was 0.5 to 89.3 months and 0.5 to 137.0 months 
for the group not treated with acyclovir. 

A survival analysis (Figure) displays the sur- 
vival curve estimate of the cumulative propor- 
tion of patients who remained disease-free in 
the fellow eye. The group of patients treated 
with acyclovir was less likely than the group 
not treated with acyclovir to develop acute 
retinal necrosis in the fellow eye (P — .0013). At 
one year, the cumulative proportion of patients 
who remained disease-free in the fellow eye 
was 87.896 for the group treated with acyclovir 
and 46.896 for the group not treated with acy- 
clovir. The terminal point in each survival 
curve occurred when the last patient in each 
group developed bilateral disease. For the 


------: Acyclovir Treatment 
No Acyclovir Treatment 





12 18 24 30 36 42 48 54 60 66 72 


Follow-up (months) 


Figure (Palay and associates). Estimate of the cumulative proportion of patients with unilateral disease at a 
given point in time for the group of patients treated with acyclovir and for the group of patients not treated with 


acyclovir. 
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group treated with acyclovir, this was approxi- 
mately two years, and for the group not treated 
with acyclovir this was approximately 5'^ years. 
Therefore, the last follow-up time by which the 
two groups can be compared directly is two 
years. At two years, the cumulative proportion 
of patients who remained disease-free in the 
fellow eye is 75.396 for the group treated with 
acyclovir and 35.196 for the group not treated 
with acyclovir. 

The protective effect of acyclovir treatment 
appears to be most pronounced during the first 
14 weeks of treatment, as this is the time during 
which the greatest divergence between the two 
survival curves occurs. In the group of patients 
treated with acyclovir, there were two cases of 
bilateral involvement within the first 14 weeks 
of treatment, whereas in the group of patients 
not treated with acyclovir, there were eight 
cases of bilateral involvement within the first 
14 weeks of treatment. 

The rate at which the fellow eye became 
involved in patients treated with acyclovir was 
17% (95% confidence interval = 4% to 79%) of 
the rate at which the fellow eye became in- 
volved in patients not treated with acyclovir, 
even when controlling for corticosteroid use 
(Table 3). The rate at which the fellow eye 
became involved in patients treated with sys- 
temic corticosteroids was 70% (95% confidence 
interval = 28% to 176%) of the rate at which 
the fellow eye became involved in patients not 
treated with systemic corticosteroids, even 
when controlling for acyclovir use. Thus, acy- 
clovir treatment, independent of systemic corti- 
costeroid use, appeared to prevent the develop- 


TABLE 3 
RELATIVE RATE OF BILATERAL ACUTE RETINAL 
NECROSIS IN PATIENTS TREATED WITH ACYCLOVIR 
OR SYSTEMIC CORTICOSTEROIDS 





95% CONFIDENCE 
RATE INTERVAL 


Relative rate of bilateral 
involvement in patients treated 
with acyclovir vs patients 
not treated with acyclovir 
(controlling for systemic 
corticosteroid use) 1796 


Relative rate of bilateral 
involvement in patients treated 
with systemic corticosteroids 
vs patients not treated with 
systemic corticosteroids 
(controlling for acyciovir use) 70% 


4% to 79% 


28% to 176% 


ment of acute retinal necrosis in the fellow eye. 
However, the possibility that systemic cortico- 
steroid treatment had a beneficial or detrimen- 
tal effect on the development of bilateral dis- 
ease could not be completely excluded. 





Discussion 





Our study demonstrates that acyclovir treat- 
ment decreases the rate of bilateral involve- 
ment in patients who have unilateral acute 
retinal necrosis at initial examination (P = 
.0013). The rate at which the fellow eye became 
involved in patients treated with acyclovir was 
17% of the rate at which the fellow eye became 
involved in patients not treated with acyclovir, 
even when controlling for systemic corticoster- 
oid use. The effect of acyclovir was most pro- 
nounced during the first 14 weeks after initial 
examination, as this was the time period during 
which the greatest divergence between the two 
survival curves occurred. 

The risk of infection of the fellow eye may be 
greatest in the first few weeks after involvement 
of the first eye because the replicating virus may 
spread from one eye to the other during this 
time. Experimental and clinical evidence to 
support this hypothesis is available. In mice, 
intraocular injection of herpes simplex virus 
type 1 results in a necrotizing retinitis in the 
contralateral eye within seven to ten days, 
whereas the injected eye remains disease-free.” 
Histologic staining for an indicator enzyme 
shows viral progression from the iris and ciliary 
body of the injected eye down the parasympa- 
thetic neurons and into the nuclei of the visual 
system in the brain. Ultimately, there is infec- 
tion of the contralateral retina via the optic 
nerve over a nine- to ten-day course.” One case, 
included in this study as a recurrence in the 
fellow eye after two years, was initially report- 
ed by Lewis and associates to have magnetic 
resonance imaging findings suggestive of a ret- 
rograde spread of virus to both optic tracts and 
the lateral geniculate ganglia. The fellow eye 
developed retinitis despite long-term prophy- 
lactic treatment with acyclovir. Such late in- 
volvement of the fellow eye may represent 
reactivation of latent virus that had already 
reached the visual pathways of the fellow eye 
during the initial infection. In this case, herpes 
simplex type 1 was cultured from the intraocu- 
lar fluids of the first eye. 

The exact mechanism of the protective effect 
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of acyclovir on the fellow eye seen in this study 
is unknown. Intravenously administered acy- 
clovir has been shown to decrease viral shed- 
ding in the tears of herpes simplex-infected 
rabbits, but it does not eradicate established 
latent herpes infection." After the cessation of 
systemic acyclovir treatment, viral shedding 
recurs, presumably because of reactivation of 
the latent virus." Acyclovir is only effective 
against the actively replicating virus and has no 
proven effect on the latent form of the virus." 
The reactivation of herpes infection after the 
discontinuance of acyclovir treatment has been 
observed in humans as well. Long-term sup- 
pression therapy with acyclovir in immuno- 
competent adults suffering from genital her- 
pes”! and in patients with recalcitrant herpes 
simplex keratitis,“ reduces the frequency of 
reactivation of herpetic disease, but once acy- 
clovir treatment is discontinued, reactivation of 
disease occurs. It is probable that the protective 
effect of acyclovir demonstrated in this study is 
related to suppression of viral infection in the 
first few weeks of treatment, the time in which 
the risk of developing bilateral disease is great- 
est. Once acyclovir treatment is discontinued, a 
latent viral state probably exists and the contin- 
ued protective effect on the fellow eye is less 
certain. 

Because of the strong protective effect of 
acyclovir on the fellow eye shown in this study, 
we recommend that as soon as the condition is 
suspected, patients with acute retinal necrosis 
should be treated with intravenously adminis- 
tered acyclovir 1,500 mg/m'/day for seven to 
ten days. Because the risk of bilateral involve- 
ment is greatest in the first 14 weeks, we recom- 
mend treatment with orally administered acy- 
clovir (800 mg five times daily) for up to 14 
weeks after intravenous treatment. We do not 
currently recommend routine long-term pro- 
phylaxis. Late occurrences of bilateral disease 
in the fellow eyes of patients with acute retinal 
necrosis who receive initial acyclovir treatment 
appear to be uncommon and the effectiveness 
of long-term prophylaxis is uncertain. 

A beneficial effect of corticosteroid treatment 
on the incidence of bilateral disease could not 
be demongtfated in this study. Because treat- 
ment of the intense inflammatory reaction of 
the infected eye may be beneficial, we now 
routinely*treat all patients with periocular or 
systemic corticosteroids, or both, within the 
first 24 hours of.beginning acyclovir treatment. 
Systemic corticosteroid treatment is tapered 
during the time that the orally administered 


acyclovir is being reduced. Additional study 
will be necessary to determine the optimal 
duration of acyclovir treatment and to conclude 
whether corticosteroid treatment reduces the 
ocular morbidity of this devastating ocular in- 
fection. 
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OPHTHALMIC MINIATURE 
But it was the cold aquamarine glitter of her eyes enclosed in a harsh 
fretwork of lines that arrowed out toward her temples which drew my most 
breathless attention; they were like the rays of the sun in a child's drawing. 


Pat Conroy, The Prince of Tides 


New York, Bantam Books, 1986, p. 229 























Retinal Function and Rhodopsin Levels in Autosomal 


Dominant Retinitis Pigmentosa With Rhodopsin Mutations 
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and Jeremy Nathans, M.D. 


We studied rod and cone function in 20 
patients from six families with autosomal 
dominant retinitis pigmentosa, who repre- 
sented five different point mutations in the 
gene encoding rhodopsin. In a family with a 
stop codon mutation at the carboxyl end of the 
molecule (glutamine-344), young members 
with the mutation were asymptomatic and 
clinically unaffected but showed about 1 log 
unit of rod sensitivity loss across the visual 
field and decreased rhodopsin levels; at this 
stage, cone function was essentially normal. 
In three families with mutations at the border 
of a transmembrane segment (arginine-135- 
leucine and arginine-135-tryptophan), there 
was neither detectable rod function nor meas- 
urable rhodopsin; cone function was variably 
impaired. Two families carrying different mu- 
tations (threonine-17-methionine and threo- 
nine-58-arginine) had altitudinal visual field 
defects with less impaired rod and cone func- 
tion in the inferior than in the superior field. 
Rod adaptation was abnormal in both fami- 
lies, but the time course of adaptation differed 
between patients with the two mutations. Dif- 
ferences in the pattern of retinal dysfunction 
were therefore discernible in patients with 
different rhodopsin mutations. 
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Mo ecurar GENetic stupies of families with 
autosomal dominant retinitis pigmentosa have 
led to the discovery of mutations in the gene 
encoding rhodopsin, the visual pigment of the 
rod photoreceptor, and these rhodopsin muta- 
tions correlate with the presence of retinal 
degeneration.'? The number of point mutations 
of the rhodopsin gene identified by molecular 
geneticists has increased, but our understand- 
ing of the expression of the retinal disease in 
patients with the different mutations has not 
kept pace. Detailed descriptions of the ocular 
examination of patients have been published 
for two mutations." The findings with tradi- 
tional clinical techniques of assessment sug- 
gested considerable clinical heterogeneity 
among patients with a given mutation and dif- 
ferences only in severity between patients with 
different mutations." 

We studied the phenotypes of 20 affected 
members of six families with autosomal domi- 
nant retinitis pigmentosa, who represented five 
different point mutations of the rhodopsin 
gene.’ In addition to traditional ocular exami- 
nation methods and electroretinography, we 
studied the patients with dark- and light-adapt- 
ed perimetry, dark adaptometry, and imaging 
fundus reflectometry, techniques used in earli- 
er studies that found different functional sub- 
types of autosomal dominant retinitis pigmen- 
tosa.^^ Our results indicated discernible 
differences in the pattern of retinal dysfunction 
between families with different mutations, and 
that three families with mutations at the same 
amino acid position showed a similar function- 
al phenotype. 


Patients and Methods 


Twenty patients, representing six families 
with autosomal dominant retinitis pigmentosa, 
were included in this study. These patients and 
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their families had a rhodopsin gene mutation 
identified in an earlier molecular genetic inves- 
tigation that found 13 different point mutations 
at 12 amino acid positions.’ 

The six families represented five different 
rhodopsin gene mutations; there are four amino 
acid substitutions and a stop codon mutation 
that produced a truncated protein. Amino acid 
substitutions are designated by a letter repre- 
senting the amino acid usually present at that 
position, followed by the number of the posi- 
tion, followed by the amino acid present in the 
mutant rhodopsin. The amino acid substitu- 
tions are as follows: threonine-17-methionine 
(T17M); threonine-58-arginine (T58R); argi- 
nine-135-leucine (R135L); and arginine-135- 
tryptophan (R135W). The stop codon mutation 
is at glutamine-344 (Q344*). 

All patients were examined clinically, with 
traditional clinical measures of visual function 
(Goldmann kinetic perimetry and full-field rod 
and cone electroretinography), and with dark- 
and light-adapted static threshold perimetry. A 
subset of patients was also studied with dark 
adaptometry and imaging fundus reflectome- 
try. Informed consent was given by all subjects 
after a full explanation of the procedures was 
provided. 

Goldmann kinetic visual fields were per- 
formed in both eyes of all patients using targets 
V (64 mm* area) and I (0.25 mm? area) at 
intensity 4e (318 candelas per square meter) on 
the 10-cd/m^ white background. Test targets 
were moved from nonseeing to seeing areas. 
The visual fields were quantified by computer 
and results are expressed as a percent of the 
normal mean value." Full-field rod and cone 
electroretinography was performed in one eye 
of all patients according to previously de- 
scribed methods.??! 

Static threshold perimetry was performed 
in one eye of all patients in the dark- and 
light-adapted states using monochromatic 
stimuli (target area, 64 mm") to measure rod- 
and cone-mediated function across the visual 
field. Dark-adapted perimetry was performed 
with 650- and 500-nm targets and light- 
adapted (10 cd/m’) perimetry with a 600-nm 
target. Instrumentation, technique, analysis 
methods, and normal results have been de- 
scribed." The two test strategies used were a 
full-field test of 75 loci (12-degree grid) and a 
horizontal-profile test (at 2-degree spacing) in 
the central 60 degrees. For the dark-adapted 
testing, the sensitivity difference between the 
500- and 650-nm stimuli at each test locus 


determined if rods, cones, or both were mediat- 
ing detection of the stimulus.” Sensitivity 
losses were calculated for rods (on the basis of 
500-nm test results, dark adapted) and for 
cones (on the basis of 600-nm test results, light 
adapted) by comparison to mean values of 
normal subjects.” 

Dark adaptometry was performed at 36 de- 
grees in the inferior visual field with 500- and 
650-nm stimuli (target area, 64 mm"), using 
methods like those previously reported." The 
yellow bleaching light, which was of intensity 
5.6 log scotopic trolands and a duration of one 
minute (expected to bleach about 9096 of the 
rhodopsin in the region of the retina exposed to 
the light in the normal eye?), was delivered 
with a Zeiss fundus camera to a 30-degree- 
diameter region centered 36 degrees superior in 
the retina to fixation. Prebleach baseline dark- 
adapted (more than three hours) thresholds 
were established at two sessions, preceding the 
adaptometry sessions on days when there was 
no exposure to bright light.” 

Imaging fundus reflectometry was performed 
with instrumentation and procedures already 
described.^/^" Images of the retina were ob- 
tained (on a high-sensitivity television system 
attached to a Zeiss fundus camera) when it was 
illuminated with dim monochromatic measur- 
ing lights at a sequence of several different 
wavelengths. The luminance levels of the reti- 
nal images of the fully light-adapted eye were 
compared to those obtained when the eye was 
allowed to adapt to the dark. The density 
change (the differences of the logarithms of the 
reflectance values obtained for the two condi- 
tions) gives a measure of the level of visual 
pigment regeneration that accompanied dark 
adaptation. In the procedure, the subject (with 
fully dilated pupil) was aligned with the instru- 
ment, with head position stabilized by means 
of a bite-bar and forehead rests. Fixation was 
ipsilateral, using a small red fixation target 
arranged so that the area of retina under test 
was the midperiphery (usually centered on 30 
degrees temporal to the fovea). The subject was 
then light adapted with a yellow light of inten- 
sity 6.05 log scotopic trolands delivered for a 
period of one minute to an area of retina con- 
centric with, but larger than, the test area. 
Images of the test area of the retina were col- 
lected for up to 45 minutes after the bleaching 
exposure. 

Additional two-color dark-adapted static 
perimetric measurements were made at 25 loca- 
tions on a rectangular grid covering an area of 
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Fig. 1 (Jacobson and associates). Schematic draw- 
ing of a rhodopsin molecule in the membrane (bro- 
ken horizontal lines) of the rod photoreceptor outer 
segment. Single amino acids are shown as circles. 
The filled circles with labels are the sites of amino 
acid changes resulting from point mutations of the 
rhodopsin gene in the patients in this study. The 
amino acid substitutions are as follows: TI7M, threo- 
nine-17-methionine; T58R, threonine-58-arginine; 
R135L, arginine-135-leucine; and R135W, arginine- 
135-tryptophan. A stop codon mutation at gluta- 
mine-344 is represented as Q344*. 


retina of 30 x 30 degrees. The test region was 
centered in the midperiphery of the temporal 
retina to correspond with the area within which 
rhodopsin measurements were made. 


Results 


Figure 1 is a schematic drawing of the rho- 
dopsin molecule showing the sites of the amino 
acid substitutions in the families with autoso- 
mal dominant retinitis pigmentosa in this 
study. Each family has at least three genera- 
tions affected with retinitis pigmentosa and 
male-to-male transmission, confirming the au- 
tosomal dominant inheritance of the disease 
(Fig. 2). The 20 patients we studied with retinal 
function tests are numbered on the pedigrees 
and these numbers correspond to the case num- 
bers in Tables 1 and 2. 

Patients 1 through 3, the three young women 
with the Q344* mutation, had normal visual 
acuity and a full extent of their kinetic visual 
fields to the V,, and I targets (Table 1). These 
three patients also had normal-appearing fundi 
on ophthalmoscopy. The other 17 patients var- 
ied in the degree of visual acuity impairment 


but all showed reduced extent of their visual 
fields to the L, target only or to both targets. On 
ophthalmoscopic examination, the two older 
members of the family with the Q344* mutation 
(Patients 4 and 5), and all eight members of the 
families with Arg-135 (R135L and R135W) mu- 
tations showed retinal vessel attenuation and 
pigmentary abnormalities in the superior and 
inferior retina. In the seven patients with T58R 
and T17M mutations, the pigmentary retinopa- 
thy appeared limited to the inferior retina or 
there were greater abnormalities inferiorly than 
superiorly. Among the younger patients, cys- 
toid macular changes were evident in Patients 
11, 14, 15, and 16. 

Electroretinography was performed in the 20 
patients (Table 2). The young women with the 
Q344* mutation showed reductions in the am- 
plitude of the rod and mixed cone-rod electro- 
retinograms. Cone flicker amplitude in all three 
sisters was within normal limits, but timing was 
delayed in two of them. Electroretinograms 
were not detectable in the more severely affect- 
ed members with this mutation. All eight pa- 
tients with Arg-135 mutations had no detect- 
able rod or cone signals, despite computer 
averaging. Patients from the family with the 
T58R mutation, except for severely affected 
Patient 18, had sizable rod and cone signals 
that were reduced in amplitude and delayed in 
timing. Similarly, the electroretinograms in the 
two patients with the T17M mutation were 
reduced in amplitude and delayed in timing. 

To demonstrate different patterns and de- 
grees of severity of visual field loss, kinetic 
perimetry results from nine patients represent- 
ing five of the six families are shown in Figures 
3 and 4. Patient 2, from the family with the 
Q344* mutation, and her sisters (Patients 1 and 
3) had normal kinetic fields to both target sizes, 
but Patients 4 and 5, the uncle and father, were 
limited to a central island only. Patient 9, a 
40-year-old man from one of the families with 
an R135W mutation, had a normal extent of 
visual field with the large target but a reduced 
field with the small target; his sister (Patient 10) 
had only a central island. Patients 11 and 12 
(two young women, aged 16 and 19 years, 


respectively) from the family with the R135L 


mutation already showed considerable visual 
field loss with the large target and only a 
central island with the smaller target; their 
father (Patient 13) had only a central island. In 
the other family with an R135W mutation, a 
45-year-old man (Patient 6) had visual fields 
similar to that of Patient 11, whereas his mother 
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Fig. 2 (Jacobson and associates). Pedigrees of the six families with autosomal dominant retinitis pigmentosa in 
this study. The label above each pedigree designates the amino acid change resulting from the point mutation in 
the rhodopsin gene of that family (see Figure 1). Filled symbols are family members affected with retinitis 
pigmentosa and unfilled symbols are unaffected members; slashed symbols are deceased members. The patients 
examined with retinal function tests in this study are numbered to correspond with case numbers in Tables 1 and 
2. These families are designated L(Q344*), I2 and 11 (R135W), H2 (R135L), D (T58R), and A (T17M) in reference 5. 


(Patient 7) and aunt (Patient 8) had only central 
islands. All patients from the families with the 
T58R and T17M mutations showed an altitudi- 
nal pattern to their visual field loss with greater 
loss in superior than in inferior fields. The two 
most severely affected members of these fami- 
lies (Patients 18 and 20) retained mainly an 
island of function in the inferior field with 
(Patient 20) or without (Patient 18) a measura- 
ble small central island. 

Dark- and light-adapted static threshold pe- 
rimetry in four mildly affected patients with 
different rhodopsin mutations disclosed differ- 
ent patterns of rod and cone dysfunction (Fig. 
5). Patient 2, who carried the Q344* mutation 
and had a normal kinetic field (Fig. 3), had 
between 1.0 and 2.0 log units of rod sensitivity 
loss (mean, 15.3 dB; standard deviation, 4.7 dB) 
throughout the visual field but cone sensitivity 


that was within 2 standard deviations of the 
normal mean at all loci tested. Her two sisters 
(Patients 1 and 3) showed a similar pattern with 
mean rod sensitivity losses of 12 dB (standard 
deviation, 4.9 dB) and 10 dB (standard devia- 
tion, 2.7 dB), respectively, and no cone sensitiv- 
ity losses. Patient 9, who carried the R135W 
mutation, had no measurable rod sensitivity 
throughout the visual field and considerable 
cone sensitivity loss (mean, 14.5 dB; standard 
deviation, 3.2 dB). Patients 14 and 19, repre- 
senting the T58R and T17M mutations respec- 
tively, both had altitudinal field defects by 
kinetic perimetry and showed greater rod-sen- 
sitivity and cone sensitivity losses in the supe- 
rior than in the inferior field. At the foveal 
locus, Patient 19 had normal cone and rod 
sensitivity, whereas Patient 14 had normal 
cone sensitivity, but no measurable rod sensi- 
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TABLE 1 
CLINICAL CHARACTERISTICS OF THE PATIENTS 


KINETIC VISUAL 
FIELD EXTENT (9e) 





PATIENT RHODOPSIN AGE 
NO. MUTATION (YRS) GENDER VISUAL ACUITY Vie lse 
1 Q344* 24 F R.E.: 20/20 98 96 
L.E.: 20/20 94 92 
2 Q344* 26 F R.E.: 20/20 100 100 
L.E.: 20/20 100 100 
3 Q344* 27 F R.E.: 20/20 100 100 
L.E.: 20/20 100 100 

4 Q344* 44 M R.E.: 20/25* 3 1 
L.E.: 20/30* 3 <1 

5 Q344* 50 M R.E.: 20/100! « 1 « 1 
L.E.: 20/200! « 1 <1 

6 R135W 45 M R.E.: 20/30! 16 1 
L.E.: 20/25! 14 1 

7 R135W 69 F R.E.: 20/200* 1 « 1 
L.E.: 20/60! 1 <1 

8 R135W 66 F R.E.: Hand motion! — — 
pom L.E.: Hand motion! oo — 
pu 9 R135W 40 M R.E.: 20/25* 100 2 
p L.E.: 20/30* 94 3 
10 R135W 42 F R.E.: 20/100* 3 2 
L.E.: 20/100* 3 1 

11 R135L 16 F R.E.: 20/30 20 1 
L.E.: 20/40 20 1 

12 R135L 19 F R.E.: 20/30 48 1 
L.E.: 20/30 54 1 
13 R135L 48 M R.E.: 20/30! 1 — 
L.E.: 20/30! 1 <1 

14 T58R 19 M R.E.: 20/40 100 46 
L.E.: 20/40 100 41 

15 T58R 23 F R.E.: 20/25 68 35 
L.E.: 20/50 61 30 

16 T58R 26 F R.E.: 20/25 100 51 
L.E.: 20/20 94 53 
17 T58R 52 M R.E.: 20/20 65 13 
L.E.: 20/20 60 17 
18 T58R 78 F R.E.: 2/200* 6 — 
L.E.: No light perception =- = 
19 T17M 35 M R.E.: 20/20 61 49 
L.E.: 20/20 63 50 
20 T17M 67 M R.E.: 9/200*# 37 6 
L.E.: 4/200*t 32 6 


*indicates cataract. 

‘indicates aphakia or pseudophakia. 

*Indicates glaucoma. 

‘Expressed as a percent of normal mean; 2 S.D. below normal = 90% for V,, and 88% for l 
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TABLE 2 
ELECTRORETINOGRAPHY RESULTS OF THE PATIENTS 











ROD* MIXED CONE-RODt CONE-FLICKER? 
ELECTRORETINOGRAM ELECTRORETINOGRAM ELECTRORETINOGRAM 
PATIENT AMPLITUDE TIMING AMPLITUDE TIMING AMPLITUDE TIMING 
NO. (uV) (MSEC) (aV) (MSEC) (aV) (MSEC) 
1 130 87 250 54 72 28 
2 140 94 Not available 73 30 
3 113 86 320 54 66 34 
4 Not detectable Not detectable Not detectable 
5 Not detectable Not detectable Not detectable 
6 Not detectable Not detectable Not detectable 
7 Not detectable Not detectable Not detectable 
8 Not detectable Not detectable Not detectable 
9 Not detectable Not detectable Not detectable 
10 Not detectable Not detectable Not detectable 
11 Not detectable Not detectable Not detectable 
12 Not detectable Not detectable Not detectable 
13 Not detectable Not detectable Not detectable 
14 120 84 266 56 23 33 
15 125 89 180 56 25 | 
16 78 92 188 61 43 35 
17 86 95 195 56 54 
18 Not detectable Not detectable Not detectable 
19 106 88 258 57 54 33 
20 30 102 73 63 17 43 





*Normal amplitude mean equals 299 uV, S.D. equals 52 uV; normal timing mean equals 76 msec, S.D. equals 5 msec. 
tNormal amplitude mean equals 497 uV, S.D. equals 111 „V; normal timing mean equals 48 msec, S.D. equals 6.5 msec. 
*Normal amplitude mean equals 98 V, S.D. equals 24 uV; normal timing mean equals 27 msec, S.D. equals 1.0 msec. 


tivity. Rod sensitivity appeared to be severely 
affected and cone sensitivity appeared to be 
mildly affected in a wide region of the central 
field of Patient 14 (analyzed in more detail in 
Fig. 7), whereas Patient 19 showed only mini- 
mal rod sensitivity losses along and below the 
horizontal meridian. 

Two-color dark-adapted perimetry profiles 
for normal subjects and for patients with the 
Q344* and the Arg-135 mutations are shown in 
Figure 6. Extrafoveal sensitivity levels of nor- 
mal subjects varied between 60 and 70 dB for 
the 500-nm target and between 30 and 40 dB for 
the 650-nm target. Except in the central few 
degrees, normal subjects had rod photorecep- 
tor mediation of detection (both colors detected 
by the rod system; sensitivity difference be- 
tween colors, = 28 dB); centrally, mixed rod 
and cone mediation is possible (500 nm detect- 
ed by rods and 650 nm by cones; sensitivity 
difference between 13 and 27 dB?). In Patient 3 
(Q344* mutation), rod sensitivity beyond the 
central few degrees was only slightly reduced 


below normal, many loci being mixed rather 
than rod mediated; central loci showed greater 
rod sensitivity losses and cone mediation (both 
colors detected by the cone system; sensitivity 
difference is = 12 dB). A more advanced stage 
of this disease was exemplified by Patient 4, 
Patient 3's uncle, who had at least 3 log units of 
rod sensitivity loss and only cone mediation in 
his residual central island. At fixation, cone 
sensitivity to 650 nm was within 2 standard 
deviations of the mean normal value (deter- 
mined during the cone plateau of dark adapta- 
tion), but at the extrafoveal loci it was abnor- 
mally reduced. 

All eight patients from the three families with 
Arg-135 mutations had no measurable rod sen- 
sitivity with two-color dark-adapted perimetry. 
Patient 9, illustrating the mildest degree of 
expression among the patients examined, had 
only cone-mediated detection of the two colors 
and cone sensitivity to 650 nm was normal only 
in the central few degrees. Patient 6 had only 
two central loci with normal cone sensitivity, 
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Fig. 3 (Jacobson and associates). Kinetic visual fields to V,, and l, test targets in the right eyes of Patients 2, 4, 
and 5 with the Q344* mutation; Patient 9 with the R135W mutation; and Patients 12 and 11 with the R135L 
mutation. 
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Fig. 4 (Jacobson and associates). Kinetic visual 
fields to V,, and IL, test targets in the right eyes of 
Patients 14 and 15 with the T58R mutation; and 
Patient 19 with the T17M mutation. 


whereas his mother, Patient 7, had only a small 
central island of abnormally reduced cone sen- 
sitivity. Therefore, at certain stages of disease, 
the phenotypes of patients with the Q344* 


(Patient 4) and Arg-135 (Patient 6) mutations 
were not distinguishable by dark-adapted pe- 
rimetry (Fig. 6), electroretinography (Table 2), 
or clinical features. 

In patients from the families with T58R and 
T17M mutations, visual function appeared sim- 
ilar on the basis of altitudinal visual field de- 
fects (Fig. 4) and sizable rod and cone electro- 
retinograms (Table 2). However, testing with 
two-color dark-adapted perimetry and dark ad- 
aptometry yielded distinct differences in cen- 
tral and peripheral retinal function between the 
two families. 

A difference in central function in the two 
families was detected with two-color dark- 
adapted perimetric profiles (Fig. 7). In the fami- 
ly with the T58R mutation, Patient 14 (age, 19 
years) and his father, Patient 17 (age, 52 years), 
had no measurable rod sensitivity and abnor- 
mally reduced cone sensitivity at almost all 
loci. This same pattern was observed in Patients 
15 and 16 of this family; Patient 18's vision was 
too poor to test. In contrast, Patient 19 (age, 35 
years), from the family with the T17M muta- 
tion, had rod- or mixed rod- and cone-mediated 
sensitivity throughout the central field. Normal 
or nearly normal rod sensitivity in the central 
few degrees with increasing rod sensitivity loss 
at greater eccentricities was observed. This dif- 
ference in central function between the muta- 
tions is further demonstrated in Figure 7 by 
spectral sensitivity measurements in the dark- 
adapted state at 12 degrees in the inferior field, 
a locus within the region traditionally tested for 
final dark-adapted thresholds." The spectral 
sensitivity function of Patient 19 (T17M muta- 
tion), like the data from normal subjects, corre- 
sponded to that of the rod system, but was 
slightly reduced below the normal value. The 
function in Patient 16 (T58R mutation) resem- 
bled that of the cone system but was abnormal- 
ly reduced by about 1.5 log units.” 

À difference in peripheral retinal function in 
mutations T58R and T17M was detected with 
dark adaptometry (Fig. 8). The association of 
altitudinal field defects with prolonged rod 
adaptation in autosomal dominant retinitis pig- 
mentosa" prompted us to study dark adapta- 
tion in these two mutations. Two-color dark 
adaptometry was performed in the three sib- 
lings (Patients 14 through 16) and their father 
(Patient 17) with the T58R mutation and Patient 
19 with the T17M mutation at 36 degrees in the 
inferior field, a locus with normal or mildly 
impaired rod sensitivity in all of these patients. 
For comparison with the patients, the same test 
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Fig. 5 (Jacobson and associ- 
ates). Gray-scale maps of rod 
and cone sensitivity losses 
throughout the visual field of 
the right eyes of four of the 
patients whose kinetic fields 
are shown in Figures 3 and 4. 
Gray scales have 16 levels of 
| gray, ranging from 0 to 54 dB 
DUREE | for rods and 0 to 30 dB for 

| cones; black indicates no de- 
tection of the stimulus. 
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protocol was performed in four normal sub- 
jects. 

In the normal subjects, recovery of sensitivity 
was complete in about 55 minutes after the 
light-adapting exposure (Fig. 8). A result from 
Patients 14 and 19 indicated that the recovery 
of sensitivity to levels before light adaptation 
was abnormally slow in both the T58R and the 
T17M mutations. However, there were substan- 
tial quantitative differences between the pat- 
terns of recovery displayed by the two families. 
In Patients 14 through 17 with the T58R muta- 
tion, the threshold elevation at 60 minutes after 
light adaptation was between 5 and 9 dB, 
whereas that in the patient with the T17M 
mutation was nearly 25 dB. Complete recovery 
of sensitivity occurred in about two hours in 
patients with the T58R mutation. In the patient 
with the T17M mutation, the slow recovery 
phase was much more prolonged, and full ad- 
aptation took almost 24 hours. 

Another interesting feature of the adaptation 






Fig. 6 (Jacobson and associ- 
ates). Two-color dark- Pes b 
static perimetric profiles along 
the horizontal meridian for the 
central 60 degrees. Top left, 
Normal subjects (mean data for 
ten subjects, aged 14 to 56 
years). The dotted lines delimit 
2 standard deviations above and 
below the mean. Middle and 
bottom left, Patients 3 and 4 
with the Q344* mutation. Top 
right, Patient 9 with the R135W 
mutation. Middle and bottom 
right, Patients 6 and 7 with the 
R135L mutation. Circles indi- 
cate 500 nm; arrowheads indi- 
cate 650 nm. For Patient 3, dot- 
ted lines delimit 2 standard 
deviations above and below the 
mean normal for 500 nm. For the 
other patients, the dotted lines 
delimit 2 standard deviations 
above and below the mean nor- 
mal for 650 nm at the cone pla- 
teau (n = 5; aged 29 to 54 years), 
The photoreceptor mediations 
for detection of the two colored 
stimuli are indicated in the 
graphs by the following letters: 
R, rods detect both; M, mixed 
(that is, rods detect 500 nm and 
? cones detect 650 nm); C, cones 

detect both. Hatched bars repre- 
sent the physiologic blind spot. 
N indicates nasal and T indi- 
cates temporal. 
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SS 
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curve for the T58R mutation (Fig. 8) was that it 
reached the rod-cone break earlier than nor- 
mal, even though there was no remarkable 
abnormality of cone thresholds. If the rod-cone 
break is defined as the time after light adapta- 
tion when the 500-nm stimulus is first detected 
by rods (that is, mixed rod and cone mediation, 
sensitivity difference between 500 and 650 nm 
= 13 dB?) rather than cones, the values in the 
four normal subjects ranged between 14 and 16 
minutes. TETUR of the dark-adaptation 
curves in the four family members with the 
T58R mutation showed that initial recovery was 
indeed faster than that in normal subjects, with 
their rod-cone break occurring between 8.5 and 
11 minutes after light adaptation. The differ- 
ence between these patients and the normal 
subjects was statistically significant (two-sam- 
ple t-test, P = .0002). No such abnormality was 
Observed for the patient with the T17M, whose 
rod-cone break was at 14.5 minutes (within the 
normal range). 
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Visual pigment levels were measured with 
imaging fundus reflectometry in one or more 
representative patients carrying each of the five 
mutations. Figure 9 illustrates the difference 
spectra obtained from a region of the midpe- 
ripheral retina in two members of the family 
with the Q344* mutation, together with data 
obtained from the same location in a normal 
subject. Rhodopsin levels determined in these 
patients were substantially reduced from the 
normal level, even though rod sensitivities 
there were only mildly abnormal. In Patient 9 
(with the R135W mutation), fundus reflectome- 
try measurements in the midperipheral retina 
detected no rhodopsin. Similar results were 
obtained from the foveal and parafoveal region, 
where only cone pigments were detected. In 
Patient 12 (with the R135L mutation), measure- 
ments were carried out in the retinal region of 
best peripheral visual function (two-color dark- 
adapted static perimetry showed this to be cone 
mediated) and no rhodopsin could be detected. 

The abnormal time courses of dark adapta- 
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Fig. 7 (Jacobson and associ- 
ates). Two-color dark-adapted 
profiles along the horizontal 
meridian for the central 20 de- 
grees. Top and bottom left, Pa- 
tients 14 and 17 with the T58R 
mutation. Top right, Patient 19 
with the T17M mutation. Circles 
are 500 nm and arrowheads are 
650 nm. Dotted lines delimit 2 
standard deviations above and 
below the mean normal for 650 
nm at the cone plateau in the 
graphs of Patients 14 and 17, 
and for 500 nm (dark-adapted) 
in the graph of Patient 19. Bot- 
tom right, Dark-adapted spec- 
tral sensitivity functions at 12 
degrees in the inferior visual 
field in Patients 19 (unfilled 
squares) and 16 (unfilled arrow- 
heads). Lines near the data of 
Patient 19 delimit the range of 
normal spectral sensitivity func- 
tions (n = 3; aged 20 to 30 
years). The dotted lines are a 
peripheral cone function that 
has been lowered to match ap- 
proximately the data of Patient 
16. 
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tion exhibited by patients with the T58R and 
T17M mutations raised the possibility that the 
regeneration of rhodopsin might be abnormally 
prolonged. A modified procedure was therefore 
used for fundus reflectometry, in which expo- 
sure of the patient's eye to actinic light was 
minimized during alignment of the apparatus, 
and retinal reflectance data were obtained both 
before and immediately after the bleaching ex- 
posure. Changes in measured double density 
were thus obtained from the dark-adapted reti- 
na. Measurements designed to obtain rhodop- 
sin regeneration data were then carried out 
during the time course after the bleaching. 
Double densities from the dark-adapted retina 
of Patient 15, the representative of the family 
with the T58R mutation, were reduced from 
normal double densities, barely exceeding the 
limits of reliable detectability (0.025 density 
units) anywhere within the measurement area. 
After the bleaching exposure, fundus reflec- 
tometry data were obtained for up to 45 min- 
utes of dark adaptation, but no measurable 
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pigment regeneration was evident during this 
time. A similar pattern of results was obtained 
from Patient 19 with the T17M mutation, with 
greatly reduced but detectable rhodopsin levels 
in some of the measurement area in the dark- 
adapted retina, but no recordable pigment re- 
generation within 40 minutes after a bleaching 
exposure. 

. The relationship between the rod sensitivity 
losses and levels of rhodopsin measured in 
representative patients carrying the Q344*, 
T58R, and T17M mutations are shown in Figure 
9. Because the sensitivity losses and rhodopsin 
levels in the two patients with the Q344* muta- 
tion showed little variation, the data for each of 
them are displayed as a single averaged value. 
Both the rod sensitivities and rhodopsin levels 
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Fig. 8 (Jacobson and associ- 
ates). Dark adaptometry at 36 
degrees in the inferior visual 
field with a 500-nm stimulus in 
normal subjects (n = 4; aged 23 
to 47 years) (top) and in Patients 
14 (arrowheads) and 19 (circles) 
(bottom). The solid line repre- 


» T58R sents data from a normal subject 
PATIENT 14 for comparison with the data of 
the patients. PB indicates pre- 

eT17M bleach measurement usually af- 


ter at least three hours of dark 
adaptation and without previ- 
ous light exposure. 
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were indeterminably low in both the R135W 
and R135L mutations. The solid line in Figure 9 
is the curve that would be expected to define the 
relationship between reduced pigment levels in 
the rods and the sensitivity loss resulting from 
the consequent reduction in absorption of inci- 
dent light.” 





Discussion 





This study demonstrated differences in the 
patterns of rod and cone dysfunction in pa- 
tients with different rhodopsin mutations. The 
retinal function test results from the younger or 
less severely affected patients we tested 
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Fig. 9 (Jacobson and associates). Left, Double density difference spectra obtained from the midperipheral 
temporal retina of a normal subject (open squares) and Patients 1 (circles) and 2 (triangles) with the Q344" 
mutation. The data were obtained after 30 minutes in darkness after a bleaching exposure that was expected to 
remove more than 9596 of the rhodopsin originally present, and are the mean values obtained from a rectangular 
retinal area 10 X 10 degrees, centered on 30 degrees along the horizontal meridian. Right, The relationship 
between the reduction of visual sensitivity and rhodopsin levels in Patients 1 (filled circle) and 2 (triangle) with 
the Q344* mutation, Patient 15 (squares) with the T58R mutation, and Patient 19 (open circles) with the T17M 
mutation. Data from Patients 1 and 2 represent mean values for pigment levels and sensitivities for the central 10 
X 10-degree rectangle of the measurement area. Data points from Patients 15 and 19 represent values obtained 
from individual locations within the measurement area. A notional point is included for the R135W (Patient 9) 
and R135L (Patient 12) mutations (circle enclosing asterisk) to indicate that both their rod sensitivity and 
rhodopsin levels were indeterminably low. Rod sensitivity loss was determined by subtracting patient data from 
mean results of normal subjects (n = 7; aged 23 to 58 years) with the 500-nm target. The solid line represents the 
relationship that would be expected if the reduction in visual sensitivity was solely caused by the decreased 
probability of light absorption resulting from reduced levels of rhodopsin. 


allowed us to define a phenotype for each of the having greater fundus pigmentary abnormali- 
mutations. Young patients carrying the Q344" ties in the inferior than superior retina, alti- 
mutation had normal results of clinical exami- tudinal kinetic fields, and sizable although 
nations, full kinetic visual fields, slightly re- abnormal rod and cone electroretinograms. 
duced rod but normal cone electroretinogram Differences, however, were detectable with 
amplitudes, about 1 log unit of rod sensitivity dark-adapted perimetry and dark adaptometry. 
loss but no cone sensitivity loss across the Patients with the T58R mutation, unlike a pa- 
visual field determined perimetrically, and de- tient with T17M mutation, had severe loss of 
creased rhodopsin levels as determined by fun- rod sensitivity in a wide expanse of central 
dus reflectometry. The more mildly affected retina, and the time course of rod adaptation 
patients with R135L and R135W mutations had was different in the two mutations, although 
ophthalmoscopic features of retinitis pigmen- both showed prolonged adaptation. 

tosa throughout their retinas, reduced kinetic These functional phenotypes showed intrafa- 
fields to the I, target, undetectable rod and milial consistency in the sense that results in 
cone electroretinograms, no measurable rod more severely affected members appeared to 
sensitivity and only impaired cone sensitivity reflect a progression of the patterns in mildly 
across the visual field, and no detectable rho- affected members. In three families with substi- 
dopsin. Patients carrying the T58R or T17M tutions at amino acid position 135, there was 


mutations appeared similar in phenotype by interfamilial consistency of phenotype. Recent 
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clinical studies of rhodopsin mutations P23H 
(proline-23-histidine) and P347L (proline-347- 
leucine) showed considerable clinical heteroge- 
neity among patients with the same mutation, 
and the only distinguishing feature between 
patients with different mutations was the de- 
gree of severity.*!? Dark- and light-adapted 
static threshold perimetry, dark adaptometry, 
and fundus reflectometry, the techniques we 
used to elicit the differences between genotypes 
in this study, were not used in the studies of 
P23H and P347L. 

The patterns of dysfunction in the R135L, 
R135W, T58R, and T17M mutations had some 
similarities to but also some differences from 
the functional phenotypes defined with the 
same techniques in earlier studies of families 
with autosomal dominant retinitis pigmentosa 
and unknown genotypes.'^'* All members of the 
three families with mutations R135L and 
R135W showed loss of rod function diffusely 
across the visual field and some residual cone 
sensitivity, findings like those reported for the 
type 1 or diffuse form of dominant retinitis 
pigmentosa and unlike the type 2 or regiona- 
lized form which shows combined loss of rod 
and cone function in certain retinal regions and 
preservation of function in other regions.. 
Whereas patients with diffuse retinitis pigmen- 
tosa usually have substantially reduced or un- 
detectable rod electroretinograms, but at least 
some cone signal," our patients even at 
relatively young ages had undetectable rod and 
cone electroretinograms. The lack of measura- 
ble rhodopsin as determined by fundus reflec- 
tometry in our least-affected patients with Arg- 
135 mutations is in contrast to the previous 
finding in some patients with the diffuse phe- 
notype of rhodopsin levels that were reduced 
but still relatively substantial in the presence of 
severe rod sensitivity loss.” 

It is likely that the Arg-135 mutations are 
only two genotypes among many others in 
autosomal dominant retinitis pigmentosa that 
manifest severe rod dysfunction early in life 
and variably impaired cone function.” The 
recent finding that patients with other rhodop- 
sin mutations may also show functional abnor- 
malities resembling the diffuse phenotype? 
supports this conclusion. 

In patients with autosomal dominant retinitis 
pigmentosa and altitudinal patterns of field 
loss, the later part of the rod-mediated branch 
of the recovery of sensitivity after extensive 
light adaptation can be abnormally slow." This 
finding led us to study dark adaptation in pa- 


tients with the T58R and TI7M mutations. Our 
results, unlike those of previous reports, '*"* 
indicated more than one type of abnormality in 
time course of adaptation. All tested members 
of the family with the T58R mutation showed 
an earlier than normal rod-cone break, a nor- 
mal-appearing phase of increasing sensitivity 
to within 1.0 log unit of final sensitivity level, 
and then a slowing of a late phase of adapta- 
tion. The patient with the T17M mutation had a 
normal rod-cone break but drifted to the final 
sensitivity level over a much longer time course 
than did patients with the T58R mutation. Nei- 
ther of these patterns is like that in mild system- 
ic vitamin-A deficiency, which leads initially to 
a prolonged rod-cone break and then a slowing 
of later phases.” The lack of measurable levels 
of rhodopsin during the first 30 minutes or 
more of dark adaptation in the T58R and T17M 
mutations also differed from the pattern ob- 
served in vitamin A-deficient patients, who 
showed substantial rhodopsin regeneration 
during this period, when rod function was still 
absent. The functional abnormalities we found 
in patients with T58R and T17M mutations 
could be assessed in additional patients carry- 
ing these mutations, as such families have been 
found in other studies .?5* 

The phenotype of the three young women 
from the family with the Q344* mutation is, in 
our experience, rarely encountered in retinitis 
pigmentosa. Their examination was initially 
prompted by the finding that they carried the 
rhodopsin mutation but apparently lacked the 
disease"; they gave no history of night blindness 
or visual field loss and had normal results of 
eye examinations in the past. Our examination 
showed normal visual acuity and kinetic fields 
and no ophthalmoscopic abnormalities in all 
three siblings. The electroretinographic abnor- 
malities, although relatively subtle, confirmed 
the disease in these patients. 

The pattern of results with dark-adapted pe- 
rimetry and fundus reflectometry in these 
young women with the Q344* mutation differs 
from the diffuse and the regionalized pheno- 
types??? by showing minimal rod sensitivity 
loss relatively uniformly across the visual field 
and a relationship of visual sensitivity and 
pigment levels that is consistent with decreased 
probabilities of quantal absorption by rhodop- 
sin. It is also unusual in any type of retinitis 
pigmentosa to document a stage in the disease 
when cone function is normal. Visual acuity, 
cone electroretinogram amplitude, and cone 
perimetry were normal at a time when rod 
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function was abnormal. Although the advanced 
stage of this disease, as exemplified by Patients 
4 and 5, was not distinguishable from other 
forms of retinitis pigmentosa with severe de- 
grees of rod and cone dysfunction,” these older 
family members reported that they had excel- 
lent night and day vision in their youth. There 
are no further family members with intermedi- 
ate stages of the disease, so the natural history 
of this retinal degeneration cannot be surmised 
at this time. 

The rapidly expanding array of point muta- 
tions discovered in the rhodopsin gene in auto- 
somal dominant retinitis pigmentosa clearly 
dictates that increasingly subtle criteria be used 
to try to distinguish phenotypic variations be- 
tween them. Previously published classification 
schemes by phenotype for retinitis pigmentosa 
should probably be reserved now for those 
patients with unknown genotype. In the future, 
it will be important to try to relate the results of 
sophisticated phenotypic studies to those of 
more basic studies of the structure and function 
of mutant rhodopsins. In some instances func- 
tional abnormalities first disclosed by various 
test strategies in the patients may point to 
biochemical or physiologic abnormalities that 
can then be investigated in vitro. 
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B-scan Ultrasonography of Eyes Containing 


Intravitreal Gas 





Marc M. Whitacre, M.D. 


Contact B-scan ultrasonography was per- 
formed on postoperative eyes containing in- 
travitreal gas. Correlation of the ultrasono- 
grams with the ophthalmoscopic findings 
disclosed that intraocular gas had a character- 
istic appearance on B-scan ultrasonography. 
Gas-fluid and gas-tissue interfaces were so 
highly reflective that no structures within or 
behind a bubble could be visualized. Shadow- 
ing, reverberation, and reflection artifacts 
were prominent, and dominated ultrasono- 
graphic findings. If the ultrasonographic 
characteristics of gas are understood, it is 
possible to use B-scan ultrasonography to de- 
termine if intraocular gas is present, whether 
there are one or several bubbles, and what 
percentage of the vitreous cavity is filled by 
gas. Specular reflection from a gas-fluid inter- 
face may be used to examine portions of the 
eye that might not otherwise be easily seen 
with ultrasonography. 


[NTRAVITREAL cas, which is used as an adjunct 
to complicated vitreoretinal surgery,'^ is gain- 
ing acceptance as a primary means of repairing 
uncomplicated rhegmatogenous retinal detach- 
ments.’ Eyes that contain gas may develop a 
vitreous hemorrhage, cataract, hyphema, in- 
flammatory membrane, or opacified cornea, 
which interfere with viewing the retina or vitre- 
ous cavity. In such cases B-scan ultrasonog- 
raphy may be used to provide information 
about the intraocular structures. Gas within 
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eyes generates unusual echoes that can be diffi- 
cult to interpret. I studied these echoes in gas- 
containing postoperative eyes with clear media, 
and in vitro by using eye-bank eyes and table- 
tennis balls. 





Material and Methods 


e t a E a TU E m e tr iiiter nee 


Contact B-scan ultrasonography was per- 
formed on the postoperative eyes of patients 
who underwent vitreoretinal surgery with in- 
traocular gas injection. All eyes had clear me- 
dia, allowing correlation of the ultrasonogram 
with the clinical examination. Water bath B- 
scan ultrasonography was also performed on 
eye-bank eyes that underwent simple gas injec- 
tion or vitrectomy with gas-fluid exchange. 
Selected findings were duplicated on a table 
tennis ball that had a portion of its wall re- 
moved to create an acoustically clear window. 


e a P E a I T e tn rr tre arent tarum m 


Results 


When a single intravitreal gas bubble was 
present, the echoes in the globe (Fig. 1) were 
the primary reflections from the gas-fluid (gas 
and vitreous) and gas-tissue (gas and lens) 
interfaces, reverberations between these inter- 
faces, and reverberations between these inter- 
faces and the ultrasound transducer.’ The re- 
verberation echoes arising from the gas-tissue 
and gas-fluid interfaces appeared as a diffusely 
echogenic zone beginning behind the gas-fluid 
and gas-tissue interfaces. These echoes had 
lower amplitudes than the primary echo from 
the surface of the gas-fluid or gas-tissue inter- 
face. Reducing the receiver gain eliminated the 
reverberation echoes and showed that a zone of 
profound shadowing was present behind the 
gas-fluid interface (Fig. 2). Reverberation ech- 
oes arising from ultrasound bouncing between 
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single intraocular gas bubble after pneumatic retino- 
pexy. The ultrasound probe was in line with the 
visual axis and the top of the screen corresponds to 
the top of the patient's head. The patient's head was 
tilted slightly backward, bringing the bubble into 
contact with the lens. A trail of fine reverberations 
from the gas-fluid and gas-tissue interface (small 
arrows) and a single reverberation from the gas 
interface and the transducer tip (medium arrow) was 
seen at full receiver gain. The reverberation from the 
transducer tip was seen at twice the distance between 
the far left-hand side of the tracing and the anterior 
face of the gas bubble (the small arrow at the far left). 
Posterior shadowing was present (large arrow). 


the gas-tissue or gas-fluid interface and the 
transducer tip occurred at harmonic intervals of 
the transducer-to-gas distance (Figs. 1 and 3). 

Even small collections of bubbles 2 to 3 mm 
in diameter could be detected and identified 
(Fig. 4). A collection of small gas bubbles rarely 
created a comet tail artifact (Fig. 5). 

When intraocular gas was present there was a 





Fig. 3 (Whitacre). Ultrasonogram of an eye with a 
60% gas-fill of the vitreous cavity. With the patient's 
face prone and the ultrasound probe in line with the 
visual axis, multiple reverberations (arrows) were 
produced by the ultrasound echoing between the 
gas-fluid interface and the transducer tip. Note the 
periodicity and diminishing amplitude of successive 
reverberations. 


Ultrasonography and Intravitreal Gas 





Fig. 1 (Whitacre). Ultrasonogram of an eye with a 
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Fig. 2 (Whitacre). The head of the same patient was 
tilted slightly forward to displace the bubble posteri- 
orly toward the superior equatorial region. The ultra- 
sound probe was in line with the visual axis. When 
the receiver gain was reduced, only the primary echo 
of the gas-tissue interface was seen (medium arrow), 
The posterior shadowing has increased in extent 
(large arrows). 


characteristic change in the ultrasonographic 
appearance of the eye as the patient's head 
position was varied. When the patient's head 
was erect, reverberations and shadowing domi- 
nated the superior portion of the eye occupied 
by and posterior to the gas bubble, though the 
inferior portion of the vitreous cavity could still 
be examined through the fluid it contained (Fig. 
6). When the patient's head was face down, 
reverberations were prominent at the anterior 
edge of the bubble, and shadowing artifact was 
present behind that edge of the bubble (Fig. 7). 
In the face-down position the posterior vitreous 
cavity was totally obscured. 





were present, which produced multiple echoes (ar- 
rows) The unequal spacing between the echoes 
proves that the echoes are not reverberations from a 
single source. The patient's head was erect and the 
ultrasound probe was in line with the visual axis. 
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Fig. 5 (Whitacre). B-scan ultrasonogram of an eye- 
bank eye that had 0.2 ml of air injected intravitre- 
ously, forming multiple small bubbles. A comet tail 
artifact (arrows) was produced. The eye is horizontal 
and the probe was in line with the visual axis. 


When 2 ml or more of gas was present within 
the eye a flat or nearly flat gas-fluid meniscus 
usually formed. Rather than being completely 
flat or slightly convex, the echoes produced by a 
meniscus were usually slightly concave and 
resembled a mound in profile (Figs. 7 and 8). 
The echoes were not entirely the result of vitre- 
ous debris floating at the gas-fluid interface, 
because they could be seen at the interface of 
water and air in a model eye. Unlike the other 


Fig. 6 (Whitacre). A 4096 gas-fill of the vitreous 
cavity was present in an aphakic eye after vitrectomy. 
The patient's head was erect and the ultrasound 
probe was in line with the visual axis. Medium 
amplitude reverberations were present behind the 
iris from the gas-tissue and gas-fluid interface (small 
straight arrows). High amplitude reverberations 
were produced by ultrasound echoing between the 
gas surface and the transducer tip (medium straight 
arrows). Posterior shadowing was present (large ar- 
rows) and obscured the superior portion of a retinal 
detachment (curved arrows). 


artifacts associated with intraocular gas, the 
appearance of this artifact varied slightly with 
the different B-scan ultrasound systems used. 

When a smooth gas-fluid meniscus was pres- 
ent, specular reflection of ultrasound occurred. 
A clear reflection of the anterior segment of an 
aphakic eye is visible in Figure 9. Figure 10 is 
the ultrasonogram of an eye that developed 
hypotony two weeks after vitrectomy. A cyclitic 
membrane was easily seen on the mirror-image 
of the anterior segment. By varying the angle of 
incidence not only the anterior segment, but 
also the peripheral retina, could be visualized 
by using specular reflection off the gas-fluid 
interface. 

When globes were nearly filled with gas it 
was necessary to move the patient's head to a 
face-down position to demonstrate that intra- 
ocular fluid was present. Figures 11 and 12 
show the ultrasonogram of an eye with an 
almost-total gas-fill. Figure 11 shows that when 
the probe was held parallel to the visual axis 
and the patient's head was erect, reverberation 
resulted because no intraocular fluid was in 
contact with the sclera adjacent to the probe, 
and no statement could be made about the fluid 
content of the eye. The small amount of fluid in 
the eye could be demonstrated with the head in 
the prone position (Fig. 12). 


Discussion 
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The reflection coefficient of ultrasound is the 
ratio of the amplitude of the reflected ultra- 





Fig. 7 (Whitacre). When the patient's head was face 
down and the probe in line with the visual axis, the 
concave gas-fluid ipterface was clearly seen (fine 
arrows). Reverberations (medium arrows) and shad- 
owing (large arrows) were present behind the gas- 
fluid interface. 
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Fig. 8 (Whitacre). A mound artifact (fine arrows) in 
an aphakic eye containing a 50% gas-fill in the 
vitreous cavity. Posterior to the mound artifact were 
shadowing and reverberations (medium arrows). The 
face was prone and the probe in line with the visual 
axis. 


sound pulse to the amplitude of the incident 
ultrasound pulse. The reflection coefficient is a 
function of the differences in the acoustic im- 
pedances at the interface of two materials. 
While the reflection coefficient varies between 
0.1% and 796 for most normal ocular interfac- 
es,’ an intraocular gas-fluid or gas-tissue inter- 
face (regardless of the composition of the gas) 
has a reflection coefficient of 99.9%, This coeffi- 
cient of reflection is so high that there is essen- 
tially no ultrasound transmission through the 
face of a gas bubble. Thus, structures behind 
the gas interface cannot be visualized! and any 
finding that appears behind a gas interface is an 
artifact. The supine head position commonly 
used for water bath ultrasonography is unsuita- 
ble for gas-containing eyes because even a 
small gas bubble would obscure most of the eye 
and orbital contents. 

The prominent echo produced by the gas- 
fluid and gas-tissue interface can be used to 
estimate the intraocular gas content of an eye. If 
this method of estimating intraocular gas con- 
tent is used, it is important to move the pa- 
tient's head from an erect to a face-down posi- 
tion. The receiver gain should be reduced to see 
the echo produced by the meniscus clearly. An 
estimate of the intraocular gas content can be 
made by selecting a vector of the scan for 
analysis and estimating the gas-fill by using a 
formula relating the height of the bubble and 
the axial length of the eye to compute the 
volume of the gas bubble, as has been previous- 








Fig. 9 (Whitacre). Réflection of the anterior seg- 
ment of an aphakic eye containing a 6096 gas-fill of 
the vitreous cavity. The patient's face was in a prone 
position and the probe was in line with the visual 
axis. The mirror-image reflection of the iris (small 
arrows) and cornea (curved arrows) was clearly seen. 
Notice that these artifacts of reflection were more 
prominent than the gas-fluid meniscus (hollow ar- 
rows) that produced them. 


ly described with visual methods? or A-scan 
ultrasonography.' 

The artifacts prominent in gas-containing 
eyes are shadowing, reverberation, and specu- 
lar reflection. Shadowing always occurs behind 
a gas-fluid or gas-tissue interface. If the gas- 
fluid or gas-tissue interface is acoustically ir- 
regular, strong reverberations will be generated 
and may obscure the shadowing until the re- 
ceiver gain is decreased. If a smooth meniscus is 
present at a gas-fluid interface, strong reverber- 
ations may not be generated and the profound 





Fig. 10 (Whitacre), Reflection of the anterior seg- 
ment of a phakic eye with a 60% gas-fill of the 
vitreous cavity. The patient's face was in a prone 
position and the ultrasound probe was in line with 
the visual axis. The large hollow arrows point to the 
gas-fluid meniscus. The mirror-image reflections of 
the lens (large solid arrows), iris (small arrows), and 
cornea (curved arrows) were clearly seen, as were the 
cyclitic membranes bridging the space between the 
iris, lens, and ciliary body (medium white arrows and 
black arrows). 
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Fig. 11 (Whitacre). An almost complete gas- fill is 
present after vitrectomy. When the patient's head 
was erect and the ultrasound probe was held in line 
with the visual axis, only the confluent reverbera- 
tions of a gas-tissue interface were seen. 


shadowing produced by gas may be prominent 
without any reduction in the receiver gain. 

Reverberation is a train of one or more echoes 
generated when ultrasound is reflected be- 
tween two surfaces. It occurs between irregular 
or multiple gas-fluid or gas-tissue interfaces 
The numerous low to medium amplitude ech- 
oes behind a gas-fluid or gas-tissue interface 
are reverberations. At full receiver gain 
the reverberations fill in the anterior part of the 
shadowing produced by the gas. Reducing the 
gain makes the reverberations less apparent, 
and makes the primary echo of the gas interface 
and the posterior shadowing more prominent. 
Reverberations are most prominent at irregular 
gas-fluid interfaces (such as small bubbles or 
gas-tissue interfaces). This is because the ultra- 
sound echoes between the irregular surfaces of 
the gas-fluid or gas-tissue interfaces. A comet 
tail artifact is a distinctive form of reverberation 
produced by ultrasound echoing between the 
gas-fluid interfaces of a cluster of bubbles.*^" 
Under some circumstances a smooth gas-fluid 
interface will produce an unusual mound- 
shaped reverberation. 

Reverberations can also occur between the 
gas-fluid and gas-tissue interface and the ultra- 
sound transducer tip. These reverberations are 
easily recognized by the equidistance and di- 
minishing amplitudes of their successive ech- 
oes. One way to confirm that echoes are rever- 
beration artifacts generated between the gas 
interface and transducer tip is to change the 
distance between the probe tip and the gas- 
tissue or gas-fluid interface. The distance be- 
tween the probe tip and gas interface can be 
changed by increasing or decreasing the 


Fig. 12 (Whitacre). When the head was face down 
and the ultrasound probe parallel with the visual 
axis, the meniscus produced by a small amount of 
intraocular fluid was apparent as a well-formed echo 
(fine arrows). Reverberations (medium arrows) and 
shadowing (large arrows) were present behind the 
meniscus. 


amount of gel coupling the probe tip to the eye. 
If the echoes are reverberations off the probe 
tip, the distance between each echo will change 
by an equal amount. 

Whenever a smooth reflecting surface is pres- 
ent that is large as compared to the wavelength 
of the incident energy, specular reflections will 
occur. When specular reflection occurs from a 
gas interface, structures anterior or lateral to 
the meniscus will be projected behind the me- 
niscus, and will be easily seen if the echoes fall 
within the region of shadowing. This phenome- 
non has been called mirror-image artifact. 250701 
This artifact is readily recognized when an eye 
containing a flat gas-fluid interface is examined 
with the patient's head in a face-down position. 
The mirror-image artifact is not merely an ex- 
traneous echo to be noted and ignored. It can be 
used to see detachments or membranes of the 
peripheral retina, choroid, or ciliary body that 
would be difficult to visualize by contact ultra- 
sonography. 

B-scan ultrasonograms are assumed to be 
point-for-point cross-sectional representations 
of the eye and orbit. This assumption is possi- 
ble because of the relatively minor roles of 
reverberation, shadowing, and mirror-image 
artifacts. When an acoustically highly reflective 
substance such as gas is introduced into the eye 
or orbit, this assumption is no longer valid. 
Rather than being a subtle finding, these arti- 
facts dominate the ultrasound image, and may 
completely obscure or falsely localize intraocu- 
lar structures. These artifacts are not a mean- 
ingless collection of echoes, but an organized 
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mixture of signals that can yield information. 
Understanding these artifacts allows clinicians 
to modify their ultrasonographic examinations 
to exploit or minimize the artifacts produced by 
intraocular gas. 
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OPHTHALMIC MINIATURE 
It sometimes occurred to No Ears that there might be a link between the 
fact that white people had weak eyes and the fact that they had little 
attachment to their true names. At the moment both mountain men were 
annoyed because they couldn't spot Martha's dog; if they couldn't see a dog 
merely because it had lain down to rest behind a bush a mile or two away, 
how would they see the truth in a person's name? 


Larry McMurtry, Buffalo Girls 


New York, Simon & Schuster, 1990, p. 47 

















Anterior Chamber Aspirate Cultures After Uncomplicated 


Cataract Surgery 


James B. Dickey, M.D., Kenneth D. Thompson, Ph.D., and Walter M. Jay, M.D. 


We cultured anterior chamber aspirates of 
30 patients who had uncomplicated extracap- 
sular cataract extraction or phacoemulsifica- 
tion. The aspirate was obtained at the time of 
wound closure. Of 30 patients, 13 (43%) had 
culture-positive anterior chamber aspirates. 
The total number of organisms recovered was 
18, with three patients having multiple organ- 
isms identified. The most commonly isolated 
organisms were coagulase-negative Staphylo- 
coccus sp., occurring in eight of 18 isolates 
(44%). No eyes in our study developed en- 
dophthalmitis, even though almost one half 
had viable organisms growing from the ante- 
rior chamber aspirates. Inoculum sizes were 
extremely small (10 to 20 colony-forming 
units/ml). This study suggests that in hu- 
mans, the anterior chamber is capable of 
clearing a low inoculum of bacteria after cata- 
ract surgery without the development of en- 
dophthalmitis. 


Is 1972, Constantaras, Metzger, and Frenkel! 
concluded that the anterior chamber remained 
sterile after intracapsular cataract surgery. 
More recently, Sherwood and associates’ sug- 
gested that fluid from the conjunctival sac, 
contaminated with bacteria, routinely enters 
the anterior chamber during extracapsular cata- 
ract extraction. Sherwood and associates! found 
a 2996 bacterial contamination rate of the ante- 
rior chamber after extracapsular cataract ex- 
traction. They did not, however, determine the 
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specific organisms or inoculum sizes within the 
anterior chamber. 

In this study, we cultured fluid from the 
anterior chamber of 30 patients who had under- 
gone uncomplicated extracapsular cataract ex- 
traction or phacoemulsification. This study was 
designed to allow for quantification of organ- 
isms, and to assess relative frequencies of spe- 
cies cultured from the anterior chamber at the 
conclusion of cataract surgery. 


Patients and Methods 


We studied 30 patients who met the following 
inclusion criteria: (1) no history or objective 
evidence of previous surgery or penetrating 
injury to the eye; (2) no local or systemic infec- 
tion at the time of surgery; (3) no evidence of 
posterior lens-capsule rupture at the time of 
surgery; and (4) no additional procedures com- 
bined with the uncomplicated cataract extrac- 
tion, except for intraocular lens implantation. 

Patients were hospitalized at the Hines Veter- 
ans Administration Hospital the day before 
surgery and their eyelashes were trimmed at the 
bedside. Each patient received a 4% chlorhexi- 
dine gluconate facial scrub and two drops of 
gentamicin ophthalmic solution into the eye on 
the night before surgery. The eyes were dilated 
with 1.0% cyclopentolate, 2.5% phenyleph- 
rine, and 0.0396 flurbiprofen drops before sur- 
gery. All medications used before surgery were 
sterile. In the operating room, percutaneous 
van Lint and retrobulbar blocks were given. To 
lower intraocular pressure, a compressive de- 
vice was placed over the eye for five minutes. 
One drop of 0.596 tetracaine hydrochloride was 
then instilled into each eye, and aseptic prepa- 
ration was performed on all of the patientsin an 
identical fashion. The eyelids, nose, cheek, eye- 
brow, and forehead were scrubbed with 0.25% 
hexachlorophene in concentric rings outward 
from the eye for a duration of four minutes. 
Careful attention was given to the eyelash bases 
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and eyelid margins, which were scrubbed with 
a cotton-tipped applicator. The eye and sur- 
rounding skin were then irrigated with sterile 
0.996 saline solution. Irrigation was succeeded 
by repeating the scrubbing measures previous- 
ly outlined with substitution of 5% povidone- 
iodine for hexachlorophene. One drop of povi- 
done-iodine was placed onto the cornea and 
allowed to work its way into the fornices. Ex- 
cess povidone-iodine was then gently blotted 
from the skin without further irrigation. 

The head was draped with sterile cloth towels 
in the manner described by King and Wads- 
worth.? A sterile linen drape was placed over 
the patient, exposing only the eye for surgery. 
Clear self-adhesive plastic was placed over the 
eyelids, exposing the eyelashes and eyelid mar- 
gins. Uncomplicated cataract extraction was 
then performed by an extracapsular technique 
(22 cases) or via phacoemulsification (eight 
cases). À posterior chamber intraocular lens 
was placed in all but one eye (this patient was 
aphakic in the fellow eye and preferred aphakic 
spectacles). All surgeries were performed using 
a fornix-based conjunctival flap. In addition to 
surgical instruments, sterile balanced salt solu- 
tion with epinephrine, 1:10,000 dilution; and 
sterile sodium hyaluronate and acetylcholine 
were were placed into the anterior chamber 
during surgery. The viscoelastic was removed 
before acetylcholine injection. At the end of the 
operation, before final corneoscleral suture 
placement, a sterile 27-gauge cannula attached 
to a tuberculin syringe was placed into the 
anterior chamber through the surgical wound. 
Fluid (0.1 to 0.2 ml) was then aspirated from the 
anterior chamber. Subconjunctival gentamicin 
was injected into the inferior fornix at the 
conclusion of every operation. 

One of us (J.B.D.) then immediately inoculat- 
ed equal portions of the aspirated fluid onto a 
chocolate agar plate and into a thioglycolate 
broth tube. The culture plates were sealed in 
the operating room and transported by automo- 
bile from the Hines Veterans Administration 
Hospital to the Loyola University Medical Cen- 
ter Clinical Microbiology Laboratory (approxi- 
mate distance, 500 yards). Cultures were in- 
cubated at 37 C with 596 carbon dioxide, and 
held for two weeks to allow fungus and anaer- 
obe growth. Both media (thioglycolate broth 
and chocolate agar) were chosen because of 
their nonselective nature. The chocolate agar 
allowed quantification of organisms into colo- 
ny-forming units, whereas the broth allowed 
only qualitative organism identification. Cul- 
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tures were interpreted by experienced laborato- 
ry personnel using accepted techniques.* Cul- 
tures were called positive only if organisms 
grew in the central inoculated areas of the agar 
within four days of inoculation. The time re- 
quirement, however, was not applied to fungus 
and Propionibacterium sp. because they grow at 
a much slower rate.’ 


Results 


Of 30 eyes, 13 (4396) had positive anterior 
chamber aspirate cultures (Table 1). Three pa- 
tients had multiple organisms recovered from 
their anterior chamber aspirate. The total num- 
ber of isolates from these 13 patients was 18. Of 
the 18 isolates, 15 were found on chocolate agar 
and three were identified from turbid thiogly- 
colate broth (Table 2). The most commonly 
isolated organisms were Staphylococcus coagu- 
lase-negative organisms, occurring in eight of 
18 isolates (4496). Corynebacterium sp. were the 
second most frequently found organisms (four 
of 18, 2296 of all isolates). One of each of the 
following species was isolated: S. aureus, pre- 
sumed Group-D Streptococcus sp., Bacillus sp., 
Propionibacterium sp., Moraxella sp., and Alter- 
naria sp. 

Use of the chocolate agar allowed the quanti- 
fication of organisms into colony-forming units 
(Table 1). The inoculum dose of organisms was 
found to be quite small. Most organisms were 
found in inoculum sizes of ten to 20 colony- 
forming units/ml. The broth could not be used 
as a measure of quantification, but only for 
qualitative purposes (Table 2). 


Discussion 


This study documents the presence of viable 
organisms in the anterior chamber of patients 
after uncomplicated cataract surgery. Endoph- 
thalmitis did not develop. Our results differ 
from those of Constantaras, Metzger, and 
Frenkel.' Their study was performed after intra- 
capsular cataract extraction without intraocular 
lens implantation, and demonstrated one posi- 
tive anterior chamber aspirate culture out of 
100 eyes. This one culture grew S. epidermidis 
and was considered a contaminant. It was the 
conclusion of this previous study that the aque- 
ous humor remained sterile throughout routine 
cataract extraction. 
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TABLE 1 
STUDY PATIENTS WITH POSITIVE CULTURES 








COLONY- INTERVAL 
PATIENT STUDY FORMING TO GROWTH 

NO. DAY ORGANISM UNITS/ML (DAYS) 
3 3 Coagulase-negative Staphylococcus sp. 90 3 
4 10 Coagulase-negative Staphylococcus sp. 10 4 
Corynebacterium sp. 10 4 
6 13 Coagulase-negative Staphylococcus sp. 20 3 
Corynebacterium sp. 20 3 
Moraxella sp. 20 3 
7 15 Coagulase-negative Staphylococcus sp. 20 3 
13 27 Coagulase-negative Staphylococcus sp. 20 2 
14 27 Coagulase-negative Staphylococcus sp. 11 2 
15 27 Bacillus sp. 16 2 
19 31 Alternaria sp. 16 13 
Group-D Streptococcus sp. Broth 3 
S. aureus Broth 3 
20 34 Corynebacterium sp. 10 3 
21 36 Coagulase-negative Staphylococcus sp. 13 3 
23 38 Coagulase-negative Staphylococcus sp. 17 1 
29 50 Propionibacterium sp. Broth 7 
30 50 Corynebacterium sp. 14 2 





A comparison of the method used in our 
study and that used by Constantaras, Metzger, 
and Frenkel! may help explain the difference in 
results. Both studies used a solid blood agar 
and a broth. In the study by Constantaras, 
Metzger, and Frenkel, intracapsular surgery 
was performed using a corneoscleral limbus- 
based conjunctival flap. This type of approach 
could allow for a less direct path of entry for 
organisms into the anterior chamber from the 
ocular adnexa than would the fornix-based con- 
junctival flaps used in our study. However, the 
more important difference in findings probably 


relates to the small inoculum doses of organ- 
isms in the anterior chamber fluid. Most isolates 
were between ten and 20 colony-forming 
units/ml in our study. Because our study in- 
cluded only cases with an intact posterior cap- 
sule, we were able to aspirate up to 0.20 ml of 
fluid to facilitate organism recovery. Con- 
stantaras, Metzger, and Frenkel’ based their 
conclusions on one drop of anterior chamber 
aspirate per patient. 

Sherwood and associates* demonstrated that 
fluid on the external ocular surface entered the 
anterior chamber during extracapsular cataract 


TABLE 2 
SPECIES OF ORGANISMS ISOLATED AND FRACTION OF TOTAL ISOLATES 





TOTAL 

THIOGLYCOLATE CHOCOLATE ISOLATES 

ORGANISM BROTH (BLOOD) AGAR (N = 18) (%} 
Coagulase-negative 0 8 8 (44) 

Staphylococcus sp. 

Corynebacterium sp. 0 4 4 (22) 
S. aureus 1 0 1 (6) 
Group-D Streptococcus sp. 1 0 1 (6) 
Bacillus sp. 0 1 1 (6) 
Propionibacterium sp. 1 0 1 (6) 
Moraxella sp. 0 1 1 (6) 
Alternaria sp. 0 1 1 (6) 
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surgery. Of 101 patients who underwent extra- 
capsular cataract extraction, 29 had organisms 
recoverable from their anterior chamber fluid at 
the conclusion of the cataract surgery. Ninety 
of these same patients had organism growth 
from postoperative conjunctival drain samples. 
Sherwood and associates, however, did not 
delineate the organism species, or the frequen- 
cies with which the species were recovered 
from anterior chamber aspirates. Rather, the 
anterior chamber fluid isolates were grouped 
indistinguishably with isolates from the exter- 
nal ocular drain in their final analysis. Further- 
more, the microbiologic techniques used by 
Sherwood and associates’ allowed only qualita- 
tive organism identification and not quantifica- 
tion into actual numbers of viable organisms. 

Our results are consistent with previous stud- 
ies that document the presence of organisms 
capable of causing endophthalmitis on the cata- 
ract operative field.” One preoperative prepa- 
ration technique by Apt and associates” 
showed that the use of Neosporin eyedrops, 
three times per day, for three days before sur- 
gery, in addition to a standardized povidone- 
iodine scrub could decrease the bacterial count 
of the conjunctiva by 99.596, but failed to 
achieve absolute sterility in over 5096 of the 
patients. Although we did not strictly adhere to 
the technique described by Apt and associ- 
ates," we did perform a similar periocular facial 
scrub. When we compared the organisms and 
frequencies that Apt and associates found on 
conjunctival culture after their preoperative 
preparation to the organisms cultured from the 
anterior chamber of eyes and their frequencies, 
the results were similar." 

Numerous investigators from other surgical 
disciplines have documented a substantial rate 
of bacterial contamination in many types of 
surgical wounds." ? Organisms gaining en- 
trance into surgical wounds are predominantly 
those same organisms that constitute common 
skin flora (coagulase-negative Staphylococcus 
sp., Propionibacterium sp., and other diphthe- 
roids). 

Staphylococcus epidermidis (a coagulase-neg- 
ative Staphylococcus sp.) is recognized as the 
leading cause of endophthalmitis after cataract 
surgery, with S. aureus, gram-negative rods, 
and Streptococcus sp. constituting most of the 
remainder of the causes./^" The frequency of 
coagulase-negative Staphylococcus sp. as a per- 
centage of total isolates in our study (4496, or 
eight of 18 eyes) was similar to the incidence 
that this organism has as a cause of culture- 
positive endophthalmitis after cataract extrac- 
tion (3896 to 6096).!** 
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The eyes with anterior chamber aspirates 
positive for microorganisms did not develop 
endophthalmitis in our study. We believe that 
organism virulence, inoculum size, and the 
integrity of the posterior lens capsule are fac- 
tors that influence the progression or nonpro- 
gression to endophthalmitis. Also, we suggest 
that the aqueous humor possesses antimicrobi- 
al properties. Immunoglobulins” and comple- 
ment components? have been demonstrated in 
the aqueous humor of patients undergoing cat- 
aract surgery. Mechanical filtration through the 
trabecular meshwork may also reduce the intra- 
ocular bacterial load.” 

Organisms of higher virulence cause endoph- 
thalmitis at a rate higher than that cultured in 
our anterior chamber aspirates. Staphylococcus 
aureusis found to be a cause of endophthalmitis 
with a much higher frequency (21% to 2690) 
than its presence in the anterior chamber would 
predict. Conversely, Corynebacterium sp. and 
other diphtheroids seed into the anterior cham- 
ber with a much higher frequency than they are 
a cause for infection (0% to 196).'^" The diph- 
theroid group has long been identified as an 
organism of low virulence that rarely causes 
ocular infection.” 

Animal studies confirm the importance of 
organism virulence by demonstrating a direct 
relationship between organism virulence and 
inoculum size needed to induce endophthalmi- 
tis. ^? These studies also demonstrate a greater 
ability the anterior chamber has to clear itself 
of organisms than has the vitreous humor. 
Many more organisms must be injected into the 
anterior chamber to induce endophthalmitis 
than are needed by vitreous injection.” In 
humans, also, the anterior chamber appears to 
clear itself of organisms better than does the 
vitreous humor. Anterior chamber paracentesis 
cultures may be negative in cases of endoph- 
thalmitis in which the vitreous humor is posi- 
tive for organisms.5?975 

Preservation of the posterior capsule aug- 
ments the anterior chamber's ability for sterili- 
zation by forming a barrier to prevent organ- 
isms from seeding into the vitreous humor." 
Beyer and associates” observed that injection of 
greater than 10,000 colony-forming units of S. 
aureus into the anterior chamber was necessary 
to induce endophthalmitis in primates when 
the posterior capsule was intact. Similarly, Re- 
cords and Iwen? found that injection into the 
anterior chamber of approximately 1,000 colo- 
ny-forming units of S. aureus was necessary to 
induce endophthalmitis in normal rabbit eyes, 
and in rabbit eyes after extracapsular lens ex- 
traction with posterior capsule preservation, 
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compared to only 14 colony-forming units in 
similar eyes if the posterior capsule had been 
incised. The anterior chamber inoculum sizes 
we observed in our study were quite small in 
comparison to those needed to induce endoph- 
thalmitis in animals with an intact posterior 
capsule. 
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Lens Capsule and Epithelium in Age-related Cataract 





Bradley R. Straatsma, M.D., David O. Lightfoot, Ronald M. Barke, M.D., 
and Joseph Horwitz, Ph.D. 


On the basis of preoperative assessment of 
patient characteristics, intraoperative obtain- 
ment of a lens-capsule and epithelium speci- 
men, histopathologic investigation of lens 
capsule and epithelium, and biochemical 
analysis of glutathione reductase in lens epi- 
thelium, age-related cataract was studied in 50 
adult patients who underwent consecutive ex- 
tracapsular cataract-posterior chamber lens 
implant surgery. Patients (25 men and 25 
women; age range, 41 to 91 years; mean age, 75 
years) had a wide range of systemic and ocular 
disease; 17 of 50 (34%) patients had a history of 
severe vision-impairing cataract in a first- 
degree relative. Anterior lens-capsule thick- 
ness ranged from 10 to 22 pm, with a mean of 
17 pm. Statistical analysis of lens-epithelium 
ultrastructure in 41 of 50 specimens docu- 
mented mixing of normal and abnormal cells, 
verified a gradation in the degree of abnormal 
ultrastructural features, and demonstrated a 
statistically significant decrease in epithelial 
cytologic activity with advancing age (P = 
.038). Biochemical analysis documented a se- 
vere glutathione reductase deficiency in nine 
of 39 (23%) lens-epithelium specimens, possi- 
bly reflecting a dietary deficiency of ribofla- 
vin. 


C'araRacT is THE cause of blindness in approxi- 
mately 17 million of the estimated 42 million 
(40.2%) blind persons throughout the world.'? 
Factors associated with the onset or progression 
of cataract include genetic considerations; met- 
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abolic diseases; nutritional disorders; drug 
treatment; ionizing radiation; exposure to ul- 
traviolet, visible, and infrared light; and trau- 
ma.^' Although many intrinsic (genetic) and 
extrinsic (host-related and environmental) fac- 
tors may contribute to cataract, increasing age 
is most strongly and consistently associated 
with the prevalence of cataract.? Therefore, for 
cataract development without specific cause in 
adult patients, age-related cataract is the ap- 
propriate diagnosis. 

Consistent with its worldwide importance, 
numerous studies of age-related cataract have 
focused on epidemiologic factors, medical and 
surgical management, histologic findings," 
and biochemical analysis.^? Therefore, we stud- 
ied a series of patients undergoing cataract 
surgery by assessment of clinical characteristics 
before surgery, by obtainment of a lens-capsule 
and epithelium specimen during surgery, by 
histopathologic investigation of lens capsule 
and epithelium, and by biochemical analysis of 
glutathione reductase concentration in lens ep- 
ithelium. 

Glutathione reductase, which requires flavin 
adenine dinucleotide for its function, is a cata- 
lyst for regeneration of reduced glutathione 
and therefore has an important role in the 
biologic defense against oxidative damage.*" 





Patients and Methods 





The patients were 50 adults with age-related 
cataract who had consecutive cataract surgery 
with lens-capsule and epithelium specimen ob- 
tainment during the study period. In the one 
patient who had bilateral cataract surgery, one 
eye was randomly chosen for a total of 50 eyes. 

Additionally, ten adults who had cataract 
surgery, and in whom lens-capsule and epithe- 
lium specimens were obtained, were studied by 
means of scanning electron microscopy. 

Before surgery, cataract surgery patients had 
a general physical examination and a multifac- 
torial medical history was taken. Complete 
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ophthalmic history and examination included 
quantitative assessment of the lens capsule, 
anterior and posterior subcapsular areas, five 
sectors of lens cortex, and lens nucleus; and 
cataract photography with diffuse illumination, 
standardized slit-lamp procedures, and polar- 
ized retroillumination techniques.” 

At surgery, which consisted of an extracapsu- 
lar cataract extraction- posterior chamber intra- 
ocular lens procedure in all patients, anterior 
capsulotomy was performed by continuous- 
curve capsulorhexis or by use of multiple-punc- 
ture circumferential capsulotomy technique. 
The central 5 to 6 mm of anterior lens capsule 
and adherent lens epithelium were withdrawn 
with forceps and delivered directly to the labo- 
ratory for histopathologic and biochemical 
studies. 

Specimens were managed according to a pro- 
tocol designed to optimize preservation of 
biochemical and ultrastructural status of the 
surgical specimen. Immediately after surgical 
removal, the tissue specimen was suspended in 
isotonic balanced salt solution. Any cortical 
fibers or erythrocytes were removed and the 
specimens were processed as a whole mount for 
scanning electron microscopy or divided into 
equivalent samples for histopathologic study or 
biochemical analysis. 

Histopathologic findings—Histopathologic 
findings were evaluated by use of scanning 
electron microscopy, light microscopy, and 
transmission electron microscopy. 

For scanning electron microscopy, tissue was 
fixed as a whole mount for one hour at 4 Cinan 
isotonic 2.5% glutaraldehyde, 2% formalde- 
hyde fixative in sodium phosphate buffer (pH, 
7.3), postfixed with 1.0% osmium tetroxide, 
dehydrated in ethanol, critical-point dried, 
sputter-coated with gold, and viewed with a 
scanning electron microscope. 

For light and transmission electron microsco- 
py, tissue samples were obtained from the cen- 
tral portion of the bisected capsulotomy speci- 
men as a strip that measured approximately 1 x 
5 or 1 X 6 mm. The sample included the 
anterior pole and corresponded to the sample 
used for biochemical analysis. The tissue was 
fixed according to the previously described pro- 
tocol, dehydrated in ethanol, and embedded in 
epoxy. 

For light microscopy, 1l-~m sections were 
stained with toluidine blue before examination 
and photomicrography. Orientation of the 
plane of sectioning was maintained perpendic- 
ular to the anterior surface of the lens to repre- 


sent capsule and epithelium characteristics and 
dimensions accurately. 

For transmission electron microscopy, ultra- 
thin sections of 80 to 100 nm were cut with a 
diamond knife on an ultramicrotome. Sections 
were collected on film on copper single-hole 
grids and counterstained with uranyl acetate 
and lead acetate before examination with an 
electron microscope. 

Lens-capsule thickness of sections studied by 
light microscopy was measured with a calibrat- 
ed reticule in the light-microscope eyepiece. 
Epithelial cell diameter (as nucleus-to-nucleus 
distance) was measured by contiguous cell pro- 
files in thin sections. The basal surface of the 
lens epithelium was continuous with the lens 
capsule. 

The ultrastructure of the lens epithelium was 
assessed by transmission electron microscopy. 
Epithelial cells with a central section of the 
nucleus in the cell profile were selected at 
uniform intervals along the full length of the 
specimen to ensure a representative sample and 
to provide for a detailed study of a representa- 
tive number of cells. Ultrastructural features 
were assigned graded scores to represent their 
quantity and condition. The mean score for 
each ultrastructural feature in the representa- 
tive cells of the sample was used for statistical 
analysis. Ultrastructural features studied and 
scored in this manner included endoplasmic 
reticulum, Golgi apparatus, mitochondria, nu- 
cleus, lysosomal bodies, and extracellular lacu- 
nae. 

Biochemical analysis—For biochemical analy- 
sis, tissue samples were obtained from the cap- 
sulotomy specimen. These samples were equiv- 
alent to the samples used for histopathologic 
study. 

Glutathione reductase activity in the lens 
epithelium was measured by use of a modified 
enzyme-recycling technique.’ The sample was 
suspended in 160 pl of 50 mM phosphate- 
buffered potassium solution (pH, 7.0) contain- 
ing 2 mM ethylenediaminetetra-acetic acid, 
sonicated at low power over ice, and centri- 
fuged at 15,000 rpm for 15 minutes. The super- 
natant was used for the enzyme analysis and 
the pellets were discarded. The reaction mix- 
ture contained 510 yl of the previously de- 
scribed buffer, 70 pl of the sample, 40 pl of 0.2 
M oxidized glutathione, and 30 pl of 2.2 M 
reduced nicotinamide adenine dinucleotide 
phosphate. The reference mixture replaced 
buffer for the sample. After incubation at 37 C 
for 30 minutes, 50 ul of 63.1 mM 5'-5'-dithio- 
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bis-2-nitrobenzoic acid was added to each cu- 
vette and the reaction was monitored spectro- 
scopically at 412 nm on a spectrophotometer. 
Glutathione reduced by glutathione reductase 
was complexed with nitrobenzoic acid and the 
absorbance of the colored product was mea- 
sured at 412 nm. 

Glutathione reductase activity was measured 
with and without the addition of supplemental 
flavin adenine dinucleotide. The ratio of the 
activity with supplement added to the reaction 
divided by the glutathione reductase activity 
without supplement is defined as the glutathi- 
one reductase activation coefficient. This coeffi- 
cient is useful for comparison among patients 
and as a possible indicator of riboflavin defi- 
ciency. 

Glutathione reductase deficiency in lens-epi- 
thelium samples was indicated by one of the 
following conditions: (1) when there was no 
glutathione reductase activity with or without 
supplement, (2) when there was glutathione 
reductase activity only with supplement, or (3) 
when the glutathione reductase activation coef- 
ficient was equal to or greater than 1.25. 

All data, including patient characteristics, 
cataract surgery information, histopathologic 
study, and biochemical analysis, were analyzed 
by means of the Statistical Analysis System 
(SAS Institute, Inc., Cary, North Carolina). 


Results 


The 50 patients with age-related cataracts 
consisted of 25 men and 25 women ranging in 
age from 41 to 91 years and a median age of 75 
years (Table 1). The patients had a wide range 
of systemic disease and a number of potentially 
relevant conditions during the five years before 
cataract surgery. Hypertensive cardiovascular 


TABLE 1 
PATIENT AGE AND GENDER 


AGE (YRS) MEN WOMEN TOTAL 


40-49 1 1 2 
50-59 2 0 2 
60-69 4 8 12 
70-79 13 8 21 
80-89 5 7 12 
90+ 0 1 1 

Total 25 25 50 
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disease in 22 of 50 patients (44%), arthritis in 
six of 50 patients (12%), peptic ulcer in three of 
50 patients (6%), diabetes mellitus in two of 50 
patients (4%), and metastatic carcinoma in one 
of 50 patients (2%) occurred. Systemic medica- 
tions considered to be possibly cataractogenic" 
and received by patients on a regular basis for 
three months or more during the five years 
before cataract surgery were recorded (Table 2). 
Seventeen of 50 patients (3496) had a family 
history of cataract that severely decreased vi- 
sion in one or more first-degree members 
(seven in parents, six in siblings, and four in 
parents and siblings). 

Ophthalmic history and examination indicat- 
ed cataract-related vision impairment that in- 
terfered with important activities in every one 
of the 50 patients. Before surgery, the corrected 
visual acuity of the 50 patients ranged from 
20/30 (in a patient with impaired reading and 
glare disability) to counting fingers at 1 foot 
(Table 3). Previous disorders in the surgical 
eyes are also recorded (Table 4). 

Extracapsular cataract extraction with poster- 
ior chamber intraocular lens implantation was 
performed in 50 of the 50 eyes (10096). Anterior 
capsulotomy was performed by use of continu- 
ous-curve capsulorhexis or multiple-puncture 
circumferential capsulation technique. Every 
operation was completed in accordance with 
the preoperative plan. 

Scanning electron microscopy—Whole mounts 
of capsulotomy specimens, processed for scan- 
ning electron microscopy and drawn to scale, 
showed the smooth edge of the continuous- 
curve capsulotomy (Fig. 1) and the sharply 
serrated, picket-fence edge of the multiple- 
puncture capsulotomy (Fig. 2). By use of scan- 
ning electron microscopy, the smooth edge of 
the continuous-curve capsulotomy, which was 
elastic and resistant to tearing, was visible (Fig. 
3). In contrast, the multiple-puncture capsu- 


TABLE 2 
POSSIBLE CATARACTOGENIC SYSTEMIC MEDICATIONS 


PATIENTS 
MEDICATION NO. Ya 
Corticosteroids, systemic 3 6 
Naproxen 2 4 
ibuprofen 1 2 
Coichicine 1 2 
1 2 


Allopurinol 
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TABLE 3 
PREOPERATIVE CORRECTED VISUAL ACUITY 


PATIENTS 
NO. % 
20/30 to 20/40 6 12 
20/40 to 20/70 20 40 
20/70 to 20/200 13 26 
20/200 or worse 11 22 


lotomy had irregular sharp projections and lin- 
ear tears that extended in a radial direction (Fig. 
4). The edge of the capsulotomy specimen 
showed a lamellar structure aligned parallel to 
the surface of the lens and adherent lens epithe- 
lium (Fig. 5). 

Light microscopy—By use of light microscopy, 
the lens-capsule thickness was measured at the 
anterior pole. Measurements ranged from 10 to 
22 um with a mean of 17 wm (Table 5). Increase 
in capsule thickness with advancing age was a 
trend in women and was statistically significant 
(P = .015) in men. 

In cross section, the lens epithelium appeared 
as a monolayer of cuboidal-shaped cells at- 
tached basally to the lens capsule (Fig. 6). In 
sections cut parallel to the surface of the lens 
capsule, the epithelial cells had a hexagonal 
distribution (Fig. 7). Epithelial cell diameter 
was measured as the distance between nuclei of 
contiguous cells. The mean cell diameter per 
patient ranged from 10.3 jum to 16.9 pm with a 
mean cell diameter and standard deviation for 
the study group of 13.5 + 2.8 wm. 


1mm 


Fig. 1 (Straatsma and associates). Scale drawing of 
a continuous-curve capsulotomy (capsulorhexis) 
specimen. 


TABLE 4 
PREOPERATIVE STATUS OF THE SURGICAL EYES 





PATIENTS 

NO. 96 
Retinal surgery 6 12 
Macular degeneration 4 8 
Eye trauma 3 6 
Intraocular inflammation 3 6 
Pseudoexfoliation syndrome 2 4 
Glaucoma 2 4 
Choroidal metastases 1 2 


Transmission electron — microscopy-——Ultra- 
structural examination of the lens capsule dis- 
closed a homogeneous basement membrane- 
like structure. Epithelial cells were generally 
cuboidal-shaped in cross section. Lateral bor- 
ders of the cells were closely joined. Cell apices 
faced the interior of the lens and were generally 
separated from the fiber cells of the lens cortex. 

The lens epithelium consisted of normal- 
appearing (Fig. 8) intermixed with abnormal- 
appearing epithelial cells. Among the speci- 
mens, abnormal cells varied in number and in 
degree of abnormality. Within single cells, spe- 
cific organelles also varied in condition. Epithe- 
lial cell condition appeared, therefore, to repre- 
sent a single or local response as contiguous 
cells often varied in the degree of abnormality. 
The range of these pathologic changes may be 
illustrated by use of transmission electron mi- 
croscopy of normal and abnormal epithelial cell 
structure (Figs. 8 through 11). 





Fig. 2 (Straatsma and associates). Scale drawing of 


a multiple-puncture capsulotomy specimen. 


Fig. 3 (Straatsma and associates). Scanning electron micrograph of the smooth edge resulting from continu- 
ous-curve capsulotomy. Bar = 0.1 mm. 


Fig. 4 (Straatsma and associates). Scanning electron micrograph of multiple-puncture capsulotomy. The 


serrated edge with sharp projections and radially oriented tears characterize the multiple-puncture capsu- 
lotomy. Bar = 0.1 mm. 
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Fig. 5 (Straatsma and associates). Scanning electron micrograph of anterior lens capsule (caps) with adherent 
cuboidal epithelium (epi). The capsular edge exposed by capsulorhexis continuous tear exhibits a fibrillar 


structure aligned parallel to the surface. Bar = 20 pm. 


In the epithelial cell cytoplasm, the rough 
endoplasmic reticulum ranged from normal- 
appearing profiles to pathologic structures. The 
reticulum organelles were usually few in num- 
ber in normal-appearing cells and showed a few 
ribosomes along the cytoplasmic surface sepa- 
rated by narrow cisternae. Ribosomes never 
fully lined the cisternal membrane in the tissue 
studied. Abnormalities were characterized by 
dilated and lucent cisternae (Fig. 10). The sur- 
rounding cytoplasm often included ribosomes 


and polyribosomes. Smooth endoplasmic retic- 
ulum was observed infrequently. 

One to four Golgi figures were found in each 
cell. The apically located Golgi figures exhibit- 
ed stacks of lamellar cisternae with adjacent 
vesicles budding off into the cytoplasm (Fig. 9). 
In less active-appearing epithelial cells with 
fewer organelles, the Golgi figures were de- 
creased in number and often showed abnormal- 
ities consisting of rounded or swollen cisternae 


(Fig. 8). 


TABLE 5 
CAPSULE THICKNESS BY AGE (YRS) AND GENDER 





« 50 50-59 60-69 70-79 > 80 All 

M F M F M F M F M F —— 

No. 1 1 2 0 4 7 10 7 4 8 44 
Mean measurement (um) 10.0 13.8 17.5 — 16.9 15.7 17.0 19.3 21.6 15.9 re 
Standard deviation 0.0 0.0 1.8 — 3.9 3.1 24 3.9 1.9 3.0 3.5 
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Fig. 6 (Straatsma and associates). Light micrograph showing a cross section of a capsulotomy sample in this 
study. The lens capsule (caps) and cuboidal epithelial (epi) cell profiles attached to the posterior (internal) 
surface are apparent. The reversed curve of the capsule is from retained tension after capsulotomy. Bar = 20 pm. 





Fig. 7 (Straatsma and associates). Light micrograph of anterior lens epithelium. The capsulotomy specimen is 
sectioned tangentially to the anterior lens surface. The regular hexagonal array and interdigitating processes are 
apparent in this view. Bar = 20 pm. 





Fig. 8 (Straatsma and associates). Electron micrograph illustrating aging in lens epithelium. Cuboidal anterior 
lens epithelial cells show the capsule (caps) basally and the profile of an insinuating process (p) from an adjacent 
epithelial cell. The lateral apposition is characterized by extracellular lacunae (L). The nucleus (n) is of standard 
shape and surrounded by a well-formed nuclear envelope. Each cell profile exhibits an apically located and 
slightly dilated Golgi apparatus (g) surrounded by indistinct profiles of rough endoplasmic reticulum (rer). The 
appearance of mitochondria ranges from well formed (m) to abnormal appearing with expanded, lucent profiles 
labeled in capital letters (M). Bar = 5 pm. 





PCM Bot GU 2 


Fig. 9 (Straatsma and associates). Electron micrograph high-magnification view of anterior lens epithelium 
exhibiting normal characteristics. The nucleus (n) chromatin is clumped and the envelope is well formed. The 
Golgi apparatus (g) is well developed with vesicles budding off apically, and the rough endoplasmic reticulum 
(rer) is characterized by ribosomes. The mitochondria (m) are abundant and contain well-defined cristae. Bar — 
1 pm. 
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Fig. 10 (Straatsma and associates). Electron micrograph high-magnification view of anterior lens epithelium 
showing the range of pathologic changes (labeled in capital letters). The nucleus (n) chromatin is dispersed but 
otherwise normal. The Golgi apparatus (G) is swollen, though plentiful. The rough endoplasmic reticulum 
ranges from normal-appearing rough endoplasmic reticulum (rer) to abnormal (RER) with dilated profiles and 
few ribosomes. Mitochondria also exhibit a range of conditions from well-organized cristae in uniform profiles 
(m) to swollen with electron-lucent cisternae (M). Bar = 1 jum. 


Mitochondria varied from clinically normal 
elongated profiles with well-defined cristae to 
abnormal profiles with disorganized cristae dis- 
placed in a dilated chamber of condensed and 
electron-dense matrix. With further pathologic 
change, the disrupted cristae were seen to be 
electron-lucent and expanded profiles (Fig. 10). 

In the epithelial cells, profiles of the nucleus 
were oblong with slight indentations and the 
clumped chromatin was uniformly distributed. 
The nuclear envelope was closely opposed to 
nuclear material and decorated with well-de- 
fined nuclear pores. 

In addition to the study of cytoplasmic orga- 
nelles and nuclear morphologic structure, ex- 
tracellular lacunae located between the lateral 
margins of adjacent cells were examined. Lacu- 
nae may be located between normal-appearing 
epithelial cells (Fig. 8). However, in areas of 
abnormal epithelial cells, these lacunae were 
increased in size and number. 


As an illustration of major abnormality, one 
patient with metastatic tumor of the choroid 
who underwent ocular radiation treatment had 
a combination of normal-appearing epithelial 
cells and severely abnormal epithelial cells 
(Fig. 11). The severely abnormal epithelial cells 
exhibited a crenated nuclear profile with dis- 
persed chromatin and cytoplasm engorged with 
multiple abnormal-appearing Golgi figures and 
vesicles. Lysosomal bodies intruded into lucent 
intracellular cisternae, and extensive extracel- 
lular lacunae were observed. 

Three of the 50 specimens had deposits of 
pseudoexfoliative material. Fibrillar deposits 
ranged from thin supercapsular layers to exten- 
sive bundles with infrequent capsular inclusion 
(Fig. 12). 

Statistical analysis of lens epithelium ultra- 
structure—Lens epithelium ultrastructure was 
statistically analyzed in 41 of the 50 specimens 
by study of four to 15 epithelial cells (a mean of 
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Fig. 11 (Straatsma and associates). Electron micrograph of anterior lens capsule and epithelium after radiation 
treatment and chemotherapy for choroidal metastatic tumor with abnormal structural characteristics labeled in 
capital letters. Abnormal lens epithelial cell exhibiting a crenated nucleus (N) with dispersed chromatin and 
separated envelope adjacent to a cell with a more normal nuclear profile (n); the Golgi figures (G) and rough 
endoplasmic reticulum (rer) are extensive and swollen in the left profiles and more normal appearing in the right 
profiles (rer, g). Intracellular cisternae (C) are characterized by lysosomal bodies in both cells and extracellular 
lacunae (L) are extensive. Mitochondria (m) appear normal in both cells. The cytoplasm exhibits a gradient of 
density from the capsule (caps) to the apical margin. Bar — 5 jum. 


nine cells) in each specimen. These cells, in 
which there was a central section of the nucleus 
in the cell profile, were selected at intervals 
along the full length of the specimen and there- 
fore included the anterior pole of the lens. In 
each of the study cells, the organelles and 
ultrastructure were scored for number and con- 
dition. Observations confirmed the intermixing 
of normal (noncataractous) and abnormal (cata- 
ractous) epithelial cells and verified the grada- 
tion in the quantity and condition of organelles 
and ultrastructural features. 

An index of lens epithelium cytologic activity 
determined on the basis of quantity of rough 
endoplasmic reticulum, Golgi apparatus, and 
mitochondria demonstrated a statistically sig- 
nificant decrease in quantity with advancing 
age (P = .038). The rough endoplasmic reticu- 


lum showed an even more statistically signifi- 
cant decrease in quantity with advancing age 
and an even more statistically significant in- 
crease in abnormality with advancing age (P — 
.0001). Other ultrastructural features of lens 
epithelial cells did not demonstrate statistically 
significant associations with advancing age. 
Biochemical analysis—Biochemical analysis 
consisted of glutathione reductase assay in the 
lens epithelium with and without supplemental 
flavin adenine dinucleotide. Glutathione reduc- 
tase activity was measured and activation coef- 
ficients were calculated in lens epithelium. 
Lens epithelium enzyme activity was measured 
in 39 of the 50 cataract surgery specimens. In 
three specimens there was no measurable activ- 
ity with or without supplement; in two there 
was activity only with supplement; and in four 
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Fig. 12 (Straatsma and associates). Electron micrograph anterior lens epithelium (epi) and capsule (caps) with 
pseudoexfoliation material on the external (anterior) surface in bundles (bb) of fibrillar material. Bar = 10 pm. 
Inset, Higher magnification view illustrates inclusion of pseudoexfoliation material into the capsule (c). 
Bar = 1 pm. 


the activity was markedly increased with sup- 
plement so that the coefficient was equal to or 
greater than 1.25. Glutathione reductase activi- 
ty was present without supplement or not sig- 
nificantly enhanced by supplement in 30 speci- 
mens. Thus, glutathione reductase deficiency 
was marked in nine of 39 (2396) lens epithelium 
specimens from patients undergoing cataract 
surgery (Fig. 13). 


Discussion 


The patients in this study had a mean age of 
75 years; diverse medical features; and multiple 
cataractogenic factors, including genetic con- 
siderations, metabolic diseases, drug treat- 


ment, and irradiation treatment. This diversity 
of medical features and cataractogenic factors is 
characteristic of other consecutive series of our 
patients undergoing surgery for age-related 
cataract.’ 

Anterior capsulotomy was performed by ei- 
ther continuous-curve capsulotomy (capsulor- 
hexis) or multiple-puncture capsulotomy. 
Ultrastructure study demonstrates that con- 
tinuous-curve capsulotomy leaves a smooth 
edge to the specimen and, therefore, to the re- 
tained capsular bag. This smooth edge is elastic, 
so it can be stretched without tearing. 

The normal-appearing anterior lens capsule 
had a generally homogeneous lamellar struc- 
ture and an average thickness of 17 jum. The 
increase in capsule thickness with advancing 
age was statistically significant in men, but 
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Fig. 13 (Straatsma and associates). Distribution of 
glutathione reductase activity with or without flavin 
adenine dinucleotide in 39 cataract surgery patients. 
Group 1, no measurable glutathione reductase activi- 
ty with or without supplement; Group 2, activity 
obtained only after addition of supplement; Group 3, 
activity markedly increased after addition of supple- 
ment; and Group 4, activity without supplement or 
not markedly increased with supplement. 


evident only as a trend in women. The lack of 
statistically significant increase in capsule 
thickness with advancing age (P = < .05) in 
women is likely to represent a statistical limita- 
tion related to sample size. The findings of 
capsule production and increased thickness 
throughout life are well documented.” 

Emphasis was placed ultrastructurally on 
lens epithelium because these cells are the most 
active metabolic units of the lens. From forma- 
tion of the lens capsule during the sixth week of 
gestation throughout the balance of life, lens 
epithelium is responsible for growth of the lens 
through mitosis, fiber cell formation, and pro- 
tein synthesis; active transport of ions and 
metabolites across the lens capsule; mainte- 
nance of lens viability; and control or repair of 
damage caused by photochemical reactions, 
oxidation, radiation, trauma, and other inju- 
ries. 

We found normal-appearing epithelial cells 
intermixed with abnormal-appearing epithelial 
cells. Moreover, among the specimens, abnor- 
mal cells varied in number and in the extent of 
abnormality. Previous investigations of epithe- 
lium in the adult human lens, including studies 
of the aging lens and age-related cataract, de- 
scribed relatively inactive-appearing epitheli- 
um, but did not note the intermixing of normal 
and abnormal cells.5*9/* 

One specimen in our study, from a patient 
with a history of ocular radiation treatment for 
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metastatic choroidal tumor, showed epithelial 
cells with an apparent increase in cytologic 
activity adjacent to normal-appearing epitheli- 
al cells. The increased activity was demonstrat- 
ed by elaborate vacuolation, multiple Golgi 
vesicles, lysosomal bodies, and increased lacu- 
nae. Comparable increase in cytologic activity 
of lens epithelium in response to radiation 
exposure," and the intermixing of normal and 
abnormal epithelial cells!*? were demonstrated 
in experimental animal studies of radiation- 
induced lens changes. 

Extracellular lacunae located between lens 
epithelial cells have been reported, but re- 
searchers have questioned whether these are in 
vivo’! or are an artifact of tissue handling.” In 
a preliminary study, we altered the fixative 
buffer concentration and observed that the la- 
cunae persisted through the full range of osmo- 
larity, beyond concentrations that resulted in 
swelling of the cell and hypertonic concentra- 
tions that resulted in cell shrinkage. Further- 
more, in an unpublished study to localize lens 
proteins in fetal tissue, we observed abundant 
lacunae containing labeled lens proteins in the 
anterior polar lens epithelium. These observa- 
tions suggest that lacunae are present in vivo 
and may represent extracellular storage sites. 

As a specific form of histopathologic abnor- 
mality, the pseudoexfoliation syndrome was 
diagnosed clinically in two of the 50 cataract 
surgery patients and was identified histopatho- 
logically in the same two specimens and in one 
additional specimen in which the process was 
extremely mild and undoubtedly subclinical. 
The pseudoexfoliation syndrome was associat- 
ed histopathologically with dendritic accumu- 
lations or bundles of fibrillar material that were 
on the anterior surface of the lens capsule and 
sometimes extended as inclusions into the su- 
perficial layers of the lens capsule. Abnormali- 
ties associated with this elastinlike fibrillar 
material were consistent with previous descrip- 
tions of the pseudoexfoliation syndrome.” 
Recent work has helped to clarify the nature of 
exfoliative material and may lead to under- 
standing its synthesis.“ 

The histopathologic study of lens epithelium 
in this series of 50 cataract surgery specimens 
demonstrates a gradient of abnormalities that 
may be associated with clinically appreciable 
cataract. These descriptions, however, probably 
represent only a portion of the range of epithe- 
lial cell abnormalities that may be associated 
with age-related cataract. Moreover, additional 
studies are required to correlate lens epithelial 


Vol. 112, No. 3 


Lens Capsule and Epithelium in Age-related Cataract 295 





abnormalities with the alterations in anterior 
subcapsular, cortical, and nuclear cataract that 
were identified clinically in this investigation. 

With statistical assessment of ultrastructural 
features, an index of epithelial cell activity 
determined by the quantity of rough endoplas- 
mic reticulum, Golgi apparatus, and mitochon- 
dria demonstrated a statistically significant de- 
crease in quantity of these organelles with 
advancing age (P — .038). The rough endoplas- 
mic reticulum showed an even more statistical- 
ly significant degree of abnormality in advanc- 
ing age group (P = .0001). These findings 
warrant emphasis because they demonstrate 
age-related retrograde changes in lens epitheli- 
um. 

Biochemically, the epithelial cells are the 
most active cells in the lens. The majority of the 
pumping sites that osmoregulate the lens by 
discharging sodium are located in the anterior 
epithelial cell layer. The concentration of en- 
zymes in the lens is highest in the epithelial 
layer. The lens possesses an elaborate defense 
mechanism against oxidative injuries. In this 
system, the highest concentrations of the pro- 
tective enzymes such as glutathione reductase, 
glutathione peroxidase, superoxide dismutate, 
and glutathione-5-transferase are found in the 
epithelial layer. Our previous work suggested 
that epithelial glutathione reductase may not be 
functioning optimally in cataractous lenses." 
This dimeric enzyme requires flavin adenine 
dinucleotide for its catalysis, which in turn is 
biosynthesized from dietary riboflavin.? A high 
activation coefficient (= 1.25) may reflect die- 
tary deficiency of riboflavin. In agreement with 
our previous finding," a relatively large percent 
(23%) of epithelial cell specimens from cata- 
ractous lenses in this study showed glutathione 
reductase deficiency. Although the precise rela- 
tionship between glutathione reductase activity 
and cataract is not known, this study demon- 
strates less than optimal concentrations of this 
important enzyme in a number of patients un- 
dergoing cataract surgery. Whether deficiency 
of glutathione reductase, possibly secondary to 
deficiency of riboflavin, is a contributing risk 
factor in age-related cataract is still open to 
question, and more studies are needed. 

Age-related cataract may be a multifactorial 
process in which many intrinsic and extrinsic 
factors act cumulatively, at least in part along 
common biochemical molecular pathways, to 
damage the lens and disrupt transparency.’ 
Thus, to prevent or retard cataract, risk factors 
for lens damage should be minimized and bio- 


logic defense systems should be maintained at 
optimal strengths. 

Particularly for individuals with intrinsic ge- 
netic predisposition to age-related cataract, ef- 
forts should be made throughout the full span 
of life to minimize risk factors such as uncon- 
trolled systemic disease, cataractogenic drugs, 
ionizing radiation, and unnecessary or exces- 
sive ultraviolet and high-energy visible light 
exposure. To maintain biologic defense mecha- 
nisms at best-possible strengths, a balanced 
nutritional diet with daily dietary allowances of 
riboflavin and other vitamins should be consid- 
ered. 
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OPHTHALMIC MINIATURES 
Try as she might, she could never get her eyes to disappear. So what was 
the point? They were everything. Everything was there, in them. Ali of 


those pictures, all of those faces. 


Toni Morrison, The Bluest Eye 


New York, Simon & Schuster, 1970, p. 39 
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Conjunctival Impression Cytology in Patients 


With Glaucoma Using Long-term 


Topical Medication 





James D. Brandt, M.D., John R. Wittpenn, M.D., L. Jay Katz, M.D., 
William N. Steinmann, M.D., and George L. Spaeth, M.D. 


Increasing evidence indicates that long- 
term use of topically administered medica- 
tions can induce changes in the conjunctiva 
and ocular surface. We used the technique of 
conjunctival impression cytology to evaluate 
the conjunctival changes that develop with 
long-term use of topically administered anti- 
glaucoma medications. Patients with glauco- 
ma who were on a stable regimen of one, two, 
or three topically administered medications 
were recruited for study; glaucoma suspects 
who were not using topically administered 
medications served as controls. Eyes with 
clinical or historical evidence of external eye 
disease or conjunctival surgery were exclud- 
ed. Impression cytology specimens, collected 
from the bulbar and palpebral conjunctiva, 
were coded and subsequently graded by a 
masked observer. We examined specimens 
from 72 eyes by using this technique. Aggre- 
gate scores for the bulbar conjunctiva were 
compiled, using a previously described grad- 
ing system with a range of 0 (normal) to 3 
(diffuse, severe metaplasia). The results show 
statistically significant degrees of conjuncti- 
val metaplasia associated with the number of 
glaucoma medications used. These results 
suggest that the long-term use of antiglauco- 
ma medications induces changes in the 
conjunctival surface. These changes may be 
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related to the medications themselves, the 
preservatives in the commercial preparations, 
or the duration of topical treatment. The clini- 
cal relevance of these changes remains un- 
known. 


Aurnoucs topicaty ADMINISTERED medica- 
tions remain the usual treatment in primary 
open-angle glaucoma, these drugs are not with- 
out adverse effects, both ocular and systemic. 
The systemic adverse effects of several classes 
of these drugs (for example, systemic B-adren- 
ergic blockade) have been studied extensively. 
Although some ocular adverse effects (for ex- 
ample, cystoid macular edema in aphakic pa- 
tients receiving epinephrine) have been identi- 
fied, remarkably little is known about the 
effects of long-term use of these drugs on the 
conjunctiva. 

Although clinicians view the conjunctiva as a 
passive, semipermeable barrier that allows 
drugs to enter the eye, it is nevertheless a living 
dynamic tissue that can respond to stress with 
inflammation, scarring, keratinization, and 
neovascularization. Virtually all topically ad- 
ministered medications are known to cause 
conjunctival reactions in some patients. The 
topically administered drugs used in the treat- 
ment of glaucoma are no exception. Particular 
offenders include echothiophate iodide,! dipi- 
vefrin hydrochloride, and pilocarpine,’’ al- 
though the most frequently used class of 
glaucoma medications, the B-adrenergic antag- 
onists, are also known to cause conjunctival 
keratinization.! 

Much anecdotal evidence suggests that the 
conjunctiva, the ocular surface, or both, of 
patients using topically administered antiglau- 
coma medications are altered. Many patients 
with glaucoma complain of dry eye symptoms 
when using their medications, vet their tear 
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production as measured by Schirmer testing is 
normal, suggesting that the lipid composition 
of the tear film has been altered. Conjunctival 
goblet cells are lost with long-term treatment 
with pilocarpine,? and light and electron mi- 
croscopy disclose conjunctival changes with 
long-term g-antagonist treatment." There is in 
vitro evidence that many of the antiglaucoma 
drugs (and the preservatives used in their for- 
mulation) are toxic to conjunctival epithelium 
in culture.’ 

The conjunctival surface is known to possess 
regional variations in both cellular distribution 
and morphologic characteristics. Because of 
these regional variations, incisional biopsy is 
limited as a method to examine the conjunctival 
surface; it is invasive and provides only a cross- 
sectional view of a single point on the ocular 
surface. 

Conjunctival impression cytology is a meth- 
od of obtaining cytologic specimens from the 
conjunctival surface.*” It is safe, painless, and 
simple, and has provided insights into the con- 
junctival causes of a number of ocular surface 
disorders, including xerophthalmia,'’” kerato- 
conjunctivitis sicca," squamous metaplasia,” 
conjunctivitis,” ocular pemphigoid, Stevens- 
Johnson syndrome, and others.” Electron mi- 
croscopy of the specimens is possible" and 
sequential study is not difficult. 

In this study, we evaluated the conjunctival 
changes associated with long-term use of anti- 
glaucoma medications, using the technique of 
conjunctival impression cytology. 





Subjects and Methods 





The patient protocol and associated in- 
formed-consent documents were reviewed and 
approved by the Institutional Review Board of 
the Wills Eye Hospital. Consecutive subjects 
were recruited from the Glaucoma Service of 
the Wills Eye Hospital. Patients asked to partic- 
ipate included the following: (1) patients with 
glaucoma who were on a long-term (greater 
than three months) stable regimen of topically 
administered glaucoma medications that in- 
cluded one or more of the three basic classes of 
glaucoma medications: epinephrine or dipivef- 
rin, B-adrenergic antagonists, and miotics; and 
(2) patients being monitored as glaucoma sus- 
pects who were receiving no topical treatment. 
Patients were excluded from the study for the 
following reasons: (1) age under 18 years; (2) 
any history of surgery or other interventions 


such as cryotherapy that might cause conjunc- 
tival scarring; (3) use of any topically ad- 
ministered medications not among the classes 
previously described, including artificial tear 
preparations; or (4) any history or slit-lamp 
examination evidence of ocular surface disor- 
der (that is, ocular pemphigoid, keratoconjunc- 
tivitis sicca, or herpes) predating the diagnosis 
and treatment of glaucoma. 

Informed consent was obtained from the pa- 
tients who participated. On entering the study, 
a detailed ocular history was obtained, empha- 
sizing medication history, as well as symptoms 
and clinical signs of ocular surface disorders. 
Each patient received a careful slit-lamp exami- 
nation by one of us to identify any ocular 
surface abnormalities or evidence of external 
eye disease. Data were recorded in a standard- 
ized format and coded for later retrieval. 

We performed impression cytologic examina- 
tion of the topically anesthetized conjunctiva 
according to the technique described by Nel- 
son. Small (6.2 mm) disks of cellulose acetate 
filter paper were placed on the bulbar conjunc- 
tiva after topically administered anesthesia was 
achieved. Four bulbar conjunctival specimens 
were obtained just adjacent to the corneoscleral 
limbus nasally, temporally, inferiorly, and su- 
periorly. Specimens of the inferior palpebral 
conjunctiva at the center of the lower eyelid 
were obtained. 

The five specimens from each eye were then 
attached to microscope slides with double-sid- 
ed tape so that their positions on the slide 
corresponded to the location from which the 
specimen was obtained. Specimens were then 
fixed with cytologic spray fixative and stored for 
later staining. 

The specimens were stained, examined, and 
graded by one of us (J.R.W.) according to the 
technique and grading scheme outlined by Nel- 
son.” The examiner was masked to the clinical 
or medical history of the patient from whom the 
specimen was taken. 

The impression cytology grades from the four 
bulbar specimens were averaged for an individ- 
ual bulbar score; the single palpebral conjuncti- 
val specimen grade was analyzed alone. Statis- 
tical comparison between cases and controls 
was performed by use of Student's unpaired 
t-test. 





Results 





We recruited 50 patients to participate in the 
study. Specimens in which two or more of the 
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five cytologic specimens obtained per eye that 
were judged unreadable were discarded. After 
excluding 28 individual eyes that met the exclu- 
sion criteria listed, we analyzed the impression 
cytology data from a total of 72 eyes. 

Comparison of the four groups disclosed sim- 
ilar ages (Table). The control group, consisting 
of patients suspected of having glaucoma and 
who were receiving no topically administered 
medication, had the lowest cumulative impres- 
sion cytology score, a finding that was consis- 
tent with a healthy conjunctiva. 

The impression cytology grade of three of the 
four treatment groups (B-blockers, B-blockers 
and pilocarpine, and maximal treatment) all 
demonstrated a statistically significant increase 
in cytologic grade compared to the control 
group (Table). The group of patients receiving a 
combination of a B-blocker and epinephrine/ 
dipivefrin had a cytologic grade only slightly 
higher than the control group, and this differ- 
ence was not statistically significant (P = .175). 

Palpebral and bulbar conjunctival cytologic 
grades were determined in all five groups (Fig- 
ure). The largest difference between treatment 
group and control is seen in those patients 
receiving maximal treatment, suggesting a rela- 
tionship between the number of medications 
and the cytologic grade. 





Discussion 





Our results confirm the clinical impression 
that the ocular surfaces of patients receiving 
long-term topical treatment for glaucoma are 
abnormal. Our data suggest a relationship be- 
tween the number of medications and the se- 
verity of conjunctival changes observed. | 

In obtaining medication histories, we found 


that most patients could not recall the specific 
duration of individual treatments. This infor- 
mation was not available from the patients' 
charts, as most had received much of their care 
elsewhere before being referred to us. Because 
most patients receiving maximal treatment had 
been under medical treatment longer than 
those on single-drug treatment, our findings 
may be more closely related to the overall 
duration of topical treatment rather than to the 
individual components of that treatment. 

One strength of this study was that the grad- 
ing of specimens was done in a masked fashion. 
However, interpreting the statistical (and clini- 
cal) relevance of the findings is hampered be- 
cause the grading system we used is a subjective 
one that simply divides cytologic appearance 
into four categories. We do not fully understand 
the natural history of conjunctival metaplasia. 
If grades 2 and 3 represent metaplastic changes 
that are at the far end of the cytologic spectrum 
(for example, 95 and 99 on a scale of 100), then 
our findings are perhaps more significant than 
P values alone would indicate. Conversely, if 
grade 2 represents metaplasia at the lower por- 
tion of the cytologic spectrum, our results may 
be less significant. 

The cause for the apparent effect of long-term 
topical treatment for glaucoma on the conjunc- 
tiva is not known. The glaucoma drugs them- 
selves or the preservative common to their 
commercial preparations, benzalkonium chlo- 
ride, may be responsible. We suspect that ben- 
zalkonium chloride has a large role in the 
development of the conjunctival changes we 
have demonstrated. Of importance is that the 
only treatment group that did not demonstrate 
a statistically significant increase in cytologic 
grade was that in which a B-adrenergic antago- 
nist was combined with an adrenergic agonist 
(epinephrine/dipivefrin). Perhaps some of the 


TABLE 


AGGREGATE IMPRESSION CYTOLOGY SCORES BY TREATMENT GROUP 


——Ó——————M UU 


TREATMENT GROUP NO. OF EYES 
Controls 19 
B-blockers alone 13 
p-blockers and 

epinephrine/dipivefrin 10 
p-blockers and 

pilocarpine 22 
Maximal treatment 8 


*P = 05 compared to control. 
tP = .001 compared to control. 


AGE BULBAR PALPEBRAL 

(YRS) CONJUNCTIVA CONJUNCTIVA 
69.5 + 12.8 0.75 + 0.11 0.05 + 0.05 
672 7.6 1.23 + 0.11* 0.39 + 6.18% 
73.6+ 98 1.00 + 0.13 0.30 + 0.15 
67.8 + 8.3 1.35 + 0.127 0.46 + 0.11* 
73.9 + 6.4 1.44 + 0.13! 


0.63 + 0.18! 























300 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Palpebral 






B Bulbar 


Conjunctival Cytology Grade 


f3-Blocker/Epi 
Treatment Group 


Control 8-Blocker 


conjunctival changes we have demonstrated are 
mediated at the adrenergic receptor. 

The impact of these conjunctival changes on 
the outcome of filtering surgery is clinically 
important, because most patients undergo sur- 
gery only after months or years of topical drug 
treatment. Successful glaucoma-filtering sur- 
gery depends on many technical and host fac- 
tors, not the least of which is the existence of a 
healthy conjunctiva. Long-term conjunctival 
inflammation and scarring, whether results of 
underlying ocular disease, previous surgery, or 
drug-induced toxicity such as  pseudo- 
pemphigoid, are known to predispose patients 
to poor outcome after filtration surgery.” Re- 
cent animal studies" demonstrated an increase 
of myofibroblastic cell proliferation in fistulized 
rabbit conjunctiva treated with glaucoma medi- 
cations or a preserved artificial tear compared 
with untreated controls. Sherwood and associ- 
ates" reported on the morphologic effects of 
antiglaucoma drugs on the conjunctiva and 
Tenon's capsule in patients undergoing trabec- 
ulectomy. Results of biopsies in patients who 
had been on long-term topical treatment 
showed an increase in macrophages, fibro- 
blasts, lymphocytes, and mast cells and de- 
creased conjunctival goblet cells compared 
with patients who had received little if any 
preoperative drug treatment. In a related re- 
port, Lavin and associates” found that filtering 
surgery was more successful in patients who 
had received an average of only two weeks of 
preoperative medical treatment compared with 
patients who had received at least one year of 
medical treatment. 
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Figure (Brandt and associ- 
ates). Graph comparing the 
conjunctival impression cy- 
tologic grade of both bulbar 
and palpebral conjunctivae 
in the patient groups studied. 





Maximum Rx 


It is often difficult to identify those patients 
who are at increased risk of surgical failure 
after trabeculectomy. Our study results suggest 
that impression cytology may be useful in iden- 
tifying conjunctival changes related to long- 
term drug use, and further studies will be need- 
ed to determine whether these changes are 
predictive of surgical outcome. 
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A Clinical Trial of Metipranolol, a Noncardioselective 


Beta-Adrenergic Antagonist, in Ocular Hypertension 


M 


Janet B. Serle, M.D., Jacqueline 5. Lustgarten, M.D., and Steven M. Podos, M.D. 


In randomized, double-masked fashion, 24 
volunteers with ocular hypertension received 
0.3% or 0.6% metipranolol, a noncardioselec- 
tive beta blocker; or placebo twice daily to 
both eyes for six weeks. Intraocular pressure 
(mean + SEM) was reduced (P* = .01) in the 
metipranolol-treated patients (baseline mea- 
surement, 25.9 + 0.5 mm Hg to 18.1 + 1.2 mm 
Hg at six weeks, 0.6% concentration; baseline 
measurement, 27.1 + 0.4 mm Hg to 21.6 + 1.5 
mm Hg at six weeks, 0.3% concentration). 
Intraocular pressure was not markedly 
changed in placebo-treated patients. Outflow 
facility was unaltered two hours after instilla- 
tion of metipranolol at study week 2 compared 
to baseline measurement. Aqueous humor 
flow rates were reduced (P = .02) 20% after 
0.6% or 0.3% metipranolol instillation and 
were unchanged after placebo administration 
compared to baseline measurement. Mean 
systolic blood pressure, diastolic blood pres- 
sure, and pulse rate were not markedly al- 
tered. Metipranolol reduces intraocular pres- 
sure by suppressing aqueous humor flow 
rates. 


Meriprano ot is A noncardioselective beta-1 
and beta-2 adrenergic antagonist,’ similar in 
receptor selectivity to timolol and levobunolol. 
Metipranolol has recently been released under 
the tradename of OptiPranolol (Bausch and 
Lomb, Tampa, Florida) in the United States as a 
0.396 solution for intraocular pressure reduc- 
tion. This drug has been marketed in Europe for 
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over ten years as a topical agent for glaucoma 
and as an oral agent for cardiovascular disease. 
Previous clinical investigations of topically ap- 
plied metipranolol have been performed out- 
side of the United States. The majority of these 
trials have been uncontrolled,^? and had inade- 
quate prestudy glaucoma-treatment washout 
periods? The mechanism by which meti- 
pranolol reduces intraocular pressure is pre- 
sumed to be reduction of aqueous humor flow 
rates; this has not been confirmed clinically. 

This double-masked, randomized study eval- 
uated the effects on intraocular pressure of 
administration of two concentrations of meti- 
pranolol (0.396 and 0.696) compared to admin- 
istration of placebo, in patients with ocular 
hypertension. The mechanism by which this 
drug reduces intraocular pressure was investi- 
gated in these patients. 

The study was reviewed and approved by the 
Mount Sinai Medical Center Institutional Re- 
view Board for clinical trials. 





Patients and Methods 





Patients with ocular hypertension were se- 
lected. Ocular hypertension was defined as in- 
traocular pressures of 24 mm Hg or greater, full 
Goldmann visual fields, and optic-nerve cup- 
ping that was not suggestive of glaucomatous 
damage. The diagnosis of ocular hypertension 
had to precede the study by at least three 
months. Open angles, as determined by gonios- 
copy, were required. Exclusion criteria includ- 
ed corneal disease precluding reliable applana- 
tion tonometry, secondary forms of glaucoma, 
and previous laser treatment or intraocular sur- 
gery. Patients with asthma, obstructive pulmo- 
nary disease, or a history of sensitivity to beta- 
adrenergic antagonists were excluded. 

Each patient had an initial examination and 
at least two screening examinations before ad- 
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mission into the study. The initial examination 
included a medical and ocular history, a brief 
ophthalmic examination, and discontinuation 
of use of any ocular hypotensive medications. 
Screening examinations were initiated at least 
one week after the use of glaucoma medications 
was discontinued. Each patient had to meet the 
intraocular pressure requirements on two 
screening examinations and the baseline exam- 
ination. The intraocular pressure requirements 
for enrollment were 24 mm Hg or greater in 
both eyes, with a difference of 5 mm Hg or less 
between the two eyes and a 2096 increase in 
intraocular pressure in both eyes after discon- 
tinuation of the prestudy use of glaucoma med- 
ications. The qualifying intraocular pressure 
was the average of two measurements taken 
one hour apart between 8:00 A.M. and 11:00 
A.M. Drug was dispensed at the baseline exami- 
nation if the patient fulfilled all study criteria. 
The patients were randomly assigned to receive 
0.3% or 0.6% metipranolol or placebo. Patients 
were instructed to instill the medication at 8:00 
A.M. and 8:00 p.m. daily, except on study exami- 
nation days. At treatment examination weeks 2, 
4, and 6, the examiner measured intraocular 
pressure two hours after instillation of the 
morning dose of medication. At week 5, the 
intraocular pressure was measured before the 
morning instillation of medication. The final 
examination at week 6 consisted of an intraocu- 
lar pressure measurement taken 24 hours after 
the last dose of medication. At the baseline 
examination and each subsequent study exami- 
nation, blood pressure and pulse rate were 
measured, and volunteered and elicited symp- 
toms were recorded. 

Ophthalmic examinations included visual 
acuity, accommodation, pupil size, corneal an- 
esthesia measured with an aesthesiometer 
(Cochet-Bonnet, Luneau, France), and external 
and slit-lamp examinations. Additionally, at 
the baseline examination medical history, car- 
diac and pulmonary auscultation, gonioscopy, 
and Goldmann visual fields were performed. At 
the baseline and final examinations, additional 
testing included Schirmer tear testing and dilat- 
ed ocular examination. Outflow facility was 
measured with an electronic tonograph at the 
baseline examination, and two weeks after be- 
ginning treatment, two hours after the morning 
application of drug. Aqueous humor flow rates 
were measured with the Coherent Fluorotron 
Master (Palo Alto, California) and calculated, 
using the software program of Yablonski and 
associates," The anterior chamber volume and 


corneal volume were calculated for each patient 
from corneal thickness and anterior chamber- 
depth measurements taken by use of pachy- 
meters (Haag-Streit, Bern, Switzerland)." 
These values were used in the aqueous flow rate 
calculations. Aqueous flow rate measurements 
were performed one week before initiating 
treatment and three weeks after initiating treat- 
ment. Patients instilled one drop of 10% fluo- 
rescein every five minutes for a total of five 
drops the evening preceding flow rate measure- 
ments. Flow rate measurements were begun at 
8:30 A.M., and repeated every half hour for 2% 
hours. Twenty-four patients with ocular hy- 
pertension were enrolled and completed this 
six-week comparison trial of twice-daily ad- 
ministration of 0.3% metipranolol, 0.6% meti- 
pranolol, and placebo. 

For each patient, data analysis was performed 
on the average of the two eyes. The level of 
significance was determined, using the Student 
two-tailed paired t-test. 





Results 





Patient demographics—The mean (+ S.E.) age 
of the participants was 64.8 + 1.8 years, with a 
range of 49 to 79 years. Fifteen of the patients 
were men and nine were women. Four patients 
were white, 11 were black, and nine were His- 
panic. Twenty of the patients had dark irides. 
The mean prestudy baseline intraocular pres- 
sures were 28.2 + 1.1 mm Hg in the placebo- 
treated patients, 27.1 + 0.4 mm Hg in the 0.396 
metipranolol-treated patients, and 25.9 + 0.5 
mm Hg in the 0.696 metipranolol-treated pa- 
tients. Five patients in the placebo-treated 
group and three patients in each of the two 
metipranolol-treated groups were treated with 
glaucoma medications before admission into 
the study. Differences in patient demographics 
in any of the three treatment groups were not 
statistically significant. 

Aqueous humor dynamics—Twice-daily ad- 
ministration of 0.3% or 0.6% metipranolol sig- 
nificantly (P = .05) reduced intraocular pres- 
sure at all study examinations compared to 
baseline measurements (Fig. 1). Intraocular 
pressure was not reduced in the placebo-treat- 
ed patients at any study examination. The maxi- 
mum reductions in intraocular pressure were 
from 27.1 + 0.4 mm Hg at baseline measure- 
ment to 21.6 + 0.4 mm Hg at week 2 and 21.6 + 
1.3 mm Hg at week 6 in the 0.396 metipranolol- 
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INTRAOCULAR PRESSURE (mmHg) 


WEEK 


Fig. 1 (Serle, Lustgarten, and Podos). The effect of 
0.3% metipranolol (triangles) (N = 8), 0.6% meti- 
pranolol (diamonds) (N = 8), and placebo (squares) 
(N = 8) on intraocular pressure in patients with 
ocular hypertension. Points represent average pres- 
sure of right eye and left eye and the limits + 
standard error of the mean. Asterisk indicates statis- 
tically significant reduction in intraocular pressure 
compared to baseline measurements; two-tailed 
paired t-test, P = .05. 


treated patients, and from 25.9 + 0.5 mm Hg at 
baseline measurement to 18.1 + 1.2 mm Hg at 
six weeks in the 0.696 metipranolol-treated pa- 
tients. 

Mean outflow facility was not significantly 
(P = .21) altered in any of the three treatment 
groups after two weeks of treatment compared 
to baseline measurements (Table 1). After three 
weeks of treatment, fluorophotometrically de- 
termined aqueous humor flow rates were signif- 
icantly (P = .02) reduced from 2.0 + 0.1 pl/min 
to 1.6 + 0.1 pl/min in the 0.6% metipranolol- 
treated patients and from 2.4 + 0.2 l/min to 
1.9 + 0.2 pl/min in the 0.3% metipranolol- 
treated patients compared to baseline prestudy 
measurements (Fig. 2). Aqueous humor flow 
rates were not reduced significantly (P = .11) in 
the placebo-treated patients. 

Other variables—Corneal sensitivity mea- 
sured with a Cochet-Bonnet aesthesiometer 
was diminished in two eyes of the 0.6% meti- 
pranolol-treated patients and in none of the 
0.3% metipranolol-treated or placebo-treated 
patients six weeks after commencing treatment 
as compared to baseline measurements. 

Ocular symptoms were volunteered and elic- 
ited from all three treatment groups (Table 2). 
Burning eyes, photophobia, ocular foreign- 
body sensation, blurred vision, ocular pain, 
ocular dryness, and dry mouth were reported 





TABLE 1 
THE EFFECT OF METIPRANOLOL ON OUTFLOW 
FACILITY IN PATIENTS WITH OCULAR HYPERTENSION® 


A E REE E 
OUTFLOW FACILITY 
(MEAN uL/MIN/MM HG + SEM) 


TREATMENT BASELINE VALUE AT THREE WEEKS 
Placebo (N = 8) 0.16 + 0.03 0.12 + 0.01 
0.3% Metipranolol (N = 8) 0.16 + 0.01 0.18 + 0.03 
0.6% Metipranolol (N = 8) 0.13 + 0.02 0.15 + 0.02 


*No significant changes from baseline measurements in any 
of the three treatment groups. 


more frequently by the 0.6% metipranolol- 
treated patients than by the other two treat- 
ment groups. 

Reductions in systolic and diastolic blood 
pressure and pulse rate were seen in all three 
study groups compared to baseline measure- 
ments. The greatest reduction in systolic blood 
pressure was from 133.3 + 5.7 mm Hg at 
baseline measurement to 116.8 + 3.4 mm Hg at 
six weeks in the placebo-treated group. The 
greatest reduction in diastolic blood pressure 
was from 76.6 + 2.9 mm Hg at baseline mea- 
surement to 69.5 + 2.3 mm Hg at six weeks 
in the 0.3% metipranolol-treated group. The 
greatest reduction in pulse rate was from 69.0 + 
2.9 beats per minute to 63.6 + 3.1 beats per 
minute in the 0.6% metipranolol-treated 
group. There were no marked differences in the 
mean changes from baseline measurement of 
these variables among the three treatment 
groups. 


BENNETT c EE MC 


Discussion 
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In this study, 0.3% metipranolol reduced 
intraocular pressure up to 21%, and 0.6% meti- 
pranolol reduced intraocular pressure up to 
3196 in patients with ocular hypertension treat- 
ed bilaterally, twice daily for six weeks. Intra- 
ocular pressure was reduced 12 hours and 24 
hours after dosing. The open-label administra- 
tion studies of 0.396 or 0.696 metipranolol dem- 
onstrated similar lowering of intraocular pres- 
sure in patients with ocular hypertension or 
glaucoma treated twice daily for up to 48 
weeks.?* Intraocular pressure reductions of 
this magnitude have been demonstrated in pa- 
tients with glaucoma or ocular hypertension 
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Fig. 2 (Serle, Lustgarten, and Podos). The effect of 0.3% metipranolol (N = 8), 0.6% metipranolol (N = 8), and 
placebo (N = 8) on aqueous humor flow rates in patients with ocular hypertension. Bars represent average flow 


BASE PLACEBO 


of right eye and left eye and the limits + standard error of the mean. Asterisk indicates statistically significant 
reduction in aqueous humor flow rates compared to baseline measurements; two-tailed paired t-test, P = .02. 


treated with timolol, levobunolol, and beta- 
xolol. A one-year comparison trial of 0.2596 
timolol with 0.25% levobunolol in 78 patients 
demonstrated mean intraocular pressure reduc- 
tions of 18% to 20%." In a randomized, dou- 
ble-masked study, 0.2596 betaxolol adminis- 
tered for six weeks to 22 patients reduced 
intraocular pressure up to 21%.” A double- 
masked 26-week comparison study in 46 pa- 
tients demonstrated reductions of intraocular 
pressure of 2996 with 0.596 betaxolol and 3396 
with 0.5% timolol.” Levobunolol 0.5% or 1% 
and timolol 0.5% reduced intraocular pressure 
by 27% when administered twice daily for four 
years." 

The interpretation of several direct compari- 
son trials of metipranolol with timolol or levo- 
bunolol is hampered by absent or abbreviated 
glaucoma drug washout periods and small pa- 
tient populations.” In these trials, ^^^! intra- 
ocular pressure was reduced from 15% to 24%, 
using concentrations of 0.196 to 0.696 meti- 
pranolol, and from 12% to 26%, using concen- 


trations of 0.2596 timolol. Intraocular pressure 
was reduced by 29% in 46 patients treated with 
0.6% metipranolol or 0.5% levobunolol in a 
12-week comparison study." 

The aforementioned studies suggest that the 
efficacy of metipranolol is comparable to the 
other beta blockers currently used in the treat- 
ment of glaucoma. Metipranolol, like levo- 
bunolol, has an active metabolite? and may 
have an extended duration of effect on intraocu- 
lar pressure. Except for a lower cost,” it is not 
clear if metipranolol offers any particular ad- 
vantages over these other agents. Well-con- 
trolled trials comparing the safety of meti- 
pranolol to other beta-adrenergic antagonists 
must be performed. 

TimololL?* levobunolol,??^ and betaxolol2** 
reduce intraocular pressure by decreasing 
aqueous humor flow rates. It has been pre- 
sumed that metipranolol has a similar mecha- 
nism of action. This study demonstrated that 
metipranolol 0.696 suppresses aqueous humor 
flow rates by up to 2196 after three weeks of 
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TABLE 2 
OVERALL INCIDENCE OF VOLUNTEERED AND 
ELICITED COMPLAINTS DURING THE STUDY 


asa ti evens NEEESE 


TREATMENT GROUP 


0.3% 0.6% 
PLACEBO METIPRANOLOL METIPRANOLOL 
(N = 8) (N = 8) (N = 8) 

Ocular complaints 

Itching eye 6 2 5 

Burning eye 1 2 6 

Photophobia 3 2 5 

Foreign-body 1 3 4 

sensation 

Biurred vision 1 1 5 

Eye pain 2 0 4 

Tearing 3 0 1 

Dryness 1 0 3 
Nonocular complaints 

Headache 4 2 4 

Dry mouth 2 2 5 


eene ie PTT IMMOTA B TAA TECNICOS T tN CT UTI mh 


twice-daily administration and does not alter 
outflow facility. 

The blood pressure and pulse rates of the 
patients treated with metipranolol were not 
substantially altered compared to placebo- 
treated patients. The 0.6% metipranolol- 
treated patients had a higher incidence of vol- 
unteered and elicited ocular side effects than 
the 0.3% metipranolol or placebo-treated pa- 
tients. Substantial adverse ocular or systemic 
effects were not encountered during the study. 

Metipranolol is an effective ocular hypoten- 
sive agent. Long-term safety studies and addi- 
tivity studies need to be completed to deter- 
mine if this drug is as useful as, or possibly 
preferable to, the other available beta-adrener- 
gic antagonists in certain clinical situations. 
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OPHTHALMIC MINIATURE 


When the Creator of the Universe 
came to Earth, 

when It resolved to be born 

as a male human infant 

in a stable 

attached to a busy inn, 


It had never had need for eyes before. 


It had known all things and been all things. 


The Creator had only to exist. 
That was enough. 

But now, as a human infant, 
It was also going to see— 
and to do so imperfectly, 
through two human eyes, 
each a rubbery little camera. 


Kurt Vonnegut, Sun Moon Star 


New York, Harper & Row Publishers, 1980 
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Isolating the Effects of Primary Open-angle Glaucoma 


on the Contrast Sensitivity Function 





Pamela A. Sample, Ph.D., Pascal S. C. Juang, B.S., and Robert N. Weinreb, M.D. 


We evaluated spatial contrast sensitivity 
functions in age-matched and lens density- 
matched healthy eyes, eyes with primary 
open-angle glaucoma, and eyes with ocular 
hypertension. We also controlled for refrac- 
tion, visual acuity, pupil size, and previous 
ocular history. We found an overall reduction 
in contrast sensitivity for the glaucomatous 
eyes with a significant difference at 12 cycles 
per degree (P < .012). Eyes with ocular hyper- 
tension were not significantly different from 
normal eyes. Significant differences were not- 
ed at several spatial frequencies with less 
careful controls for age and lens effects. We 
concluded that spatial contrast sensitivity 
may be a useful adjunctive diagnostic test for 
glaucoma, but interpreting the results with- 
out other clinical data may lead to errors in 
diagnosis. 


Quy a sMALL NUMBER of ocular hypertensive 
eyes will be diagnosed subsequently with pri- 
mary open-angle glaucoma.'? Moreover, some 
eyes with high intraocular pressure demon- 
strate histopathologic evidence of glaucoma- 
tous optic nerve damage despite normal visual 
fields.*^ These findings have heightened our 
awareness of the need to develop diagnostic 
tests that both identify the ocular hypertensive 
eyes that are at particular risk for developing 
glaucoma and detect progression of early glau- 
comatous damage. Measurement of spatial con- 
trast sensitivity has been recommended as a 
potentially useful test for this purpose.*" 
Contrast sensitivity should be a useful test 
for identifying damage resulting from glauco- 
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ma." Histopathologic evidence has suggested 
that the large retinal ganglion cell axons (optic 
nerve fibers) are susceptible to damage in glau- 
coma.^? Additionally, cells in the magnocellu- 
lar layer of the lateral geniculate nucleus, which 
receive input from retinal ganglion cells 
through these large optic nerve fibers, are most 
sensitive to luminance contrast. Therefore, in- 
creasing dysfunction of large optic nerve fibers 
should lead to a reduction in luminance con- 
trast sensitivity.” In clinical practice, howev- 
er, tests of contrast sensitivity are difficult to 
interpret because of confounding variables and 
the large number of other ocular abnormalities 
that affect the function, such as diabetic reti- 
nopathy, cataract, and age-related macular de- 
generation. 

Arden? and Arden and Jacobsen! were among 
the first to report the influence of retinal disease 
on the grating contrast threshold. They found 
low spatial-frequency deficits in patients with 
glaucoma, and they also noted a positive corre- 
lation between this abnormal contrast sensitivi- 
ty and cup/disk ratio, visual field loss, and age. 
Subsequent reports, however, did not find the 
test suitable for screening glaucomas.'*" Sokol, 
Domar, and Moskowitz” found no differences 
between patients with glaucoma and age- 
matched normal controls. Stamper, Hsu- 
Winges, and Sopher” found significant differ- 
ences between normals, glaucoma suspects, 
and glaucoma patients, but the overlap among 
the groups was so great that they concluded the 
test had little diagnostic value. 

One possible explanation for these discrep- 
ant results is the use of the Arden grating test, 
which does not include spatial frequencies be- 
yond 6.4 cycles per degree. More recent studies 
have shown that higher spatial frequencies are 
more susceptible to glaucomatous damage, 
showing significant differences among glauco- 
ma eyes, eyes with ocular hypertension, and 
normal control eyes." Others, however, con- 
tinue to find no significant differences, differ- 
ences that were too small to be of diagnostic 
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value, or differences that were difficult to inter- 
pret.” 

These diverse results may, in part, be caused 
by patient selection and other factors that may 
have confounded interpretation. In the current 
study, we controlled for surgery, medication, 
refraction, lens density, pupil size, visual acu- 
ity, and age in an attempt to isolate changes in 
contrast sensitivity function caused primarily 
by the presence of primary open-angle glauco- 
ma. 





Material and Methods 





The contrast sensitivity function was mea- 
sured by using the Vision Contrast Test System 
6000 (Vistech Consultants, Dayton, Ohio). This 
test was chosen because it is rapid," encom- 
passes spatial frequencies to 18 cycles per de- 
gree, and compares favorably to more elabo- 
rately controlled tests.” Additionally, the test 
distance is similar to that used during testing 
for visual field, color vision, and lens density. 
The test plate is a small 17.5 x 14.0-cm printed 
card consisting of five rows of circular targets. 
Each row has a single spatial frequency, rang- 
ing between 1.5 and 18.0 cycles per degree (Fig. 
1). The most left target in each row is a high- 
contrast exemplar, and the eight other targets 





in each row have successively lower contrasts; 
the most right target is a blank. The four- 
alternative, grating-orientation, forced-choice 
technique used with this test is designed to 
reduce the probability of a correct guess, there- 
by minimizing observer bias. The plate was 
viewed at a constant luminance specified by the 
manufacturer (30 to 70 foot-lamberts), mea- 
sured with a light meter. 

This project was approved by the Human 
Subjects Committee at our institution. The na- 
ture of the procedures was fully explained, and 
informed consent was obtained from each sub- 
ject. 

One eye was selected randomly for study in 
each subject. After patching the control eye, 
optimal refractive correction at the working 
distance of 18 inches was obtained for the 
selected eye. The pupil size of the test eye was 
measured with either the telescope and measur- 
ing target provided on a perimeter or with a 
closed-circuit infrared camera system.” Eyes 
with pupil diameters less than 3 mm were 
excluded. Mean pupil diameters (mean + stan- 
dard deviation) were 4.19 + 0.75 mm for 
healthy subjects, 4.43 + 1.09 mm for suspects, 
and 4.31 + 1.02 mm for glaucoma subjects. 
Pupil size did not significantly change with age 
in these subjects. Eyes being treated with miot- 
ic medications underwent a 48-hour wash out 
period before testing. All other ocular medica- 


Fig. 1 (Sample, Juang, and 
Weinreb), The Vistech 6000 
Contrast Sensitivity Function 
Test showing the test card 
and holder. (Reprinted with 
permission from  Vistech 
Consultants, Dayton, Ohio). 
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tions were continued. To obtain an index of lens 
density for each eye, we used a previously 
described and validated procedure.” Values 
of lens density are reported in units relative to 
0.00 lens density on the lens density index, the 
value for a clear lens. Higher numbers corre- 
spond to increasing opacity of the lens. A 1-unit 
change on the index is equivalent to a 0.1-log 
unit change in lens density. 

Two methods for matching groups were used. 
Group 1 consisted of 43 normal eyes, 31 eyes 
with primary open-angle glaucoma, and 20 
glaucoma-suspect eyes. These 94 subjects were 
matched for age (normals, 59.67 + 9.79 years; 
suspects, 61.85 + 8.28 years; and glaucoma 
subjects, 63.81 + 11.33 years) and lens density 
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(normals, 0.67 + 0.38 unit; suspects, 0.64 + 
0.41 unit; and glaucoma subjects, 0.80 + 0.41 
unit). These matches for age are much more 
stringent than many reported in the literature. 
However, to reduce further the effects of these 
variables, a direct matching method was used. 
In Group 2, a subset of 25 eyes with primary 
open-angle glaucoma and 20 suspect eyes from 
Group 1 were each matched to a healthy eye, 
which was nearly identical in age and lens 
density. Mean ages and standard deviations 
were 60.28 + 10.91 and 59.72 + 11.86 for 
paired healthy and glaucoma eyes, respectively, 
and 61.20 + 8.48 and 61.85 + 8.28 for healthy 
and suspect eyes, respectively. Mean units on 
the lens density index and standard deviations 


Fig. 2 (Sample, Juang, and Weinreb). The 
mean log contrast sensitivity function for 
normal and glaucoma eyes in Group 1. Error 
bars denote standard error of the mean. 
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were 0.68 + 0.34 and 0.69 + 0.38 for the paired 
healthy and glaucoma eyes, respectively, and 
0.63 + 0.39 and 0.64 + 0.41 for the healthy and 
suspect eyes, respectively. 

All eyes had a complete examination includ- 
ing best-corrected visual acuity, slit-lamp bio- 
microscopy, applanation tonometry, and oph- 
thalmoscopy. All subjects had a corrected 
visual acuity of 20/20. Subjects with ocular 
abnormalities other than primary open-angle 
glaucoma or with a history of ocular surgery 
were excluded from the study. Onlv those with 
intraocular pressures less than 21 mm Hg, nor- 
mal optic nerve heads, normal visual fields, and 
no family history of glaucoma were considered 
normal. Glaucoma-suspect patients had normal 
visual fields and normal optic nerve heads with 





Fig. 3 (Sample, Juang, and Weinreb). The 
mean log contrast sensitivity function for 
normal, suspect, and glaucoma eyes in 
Group 2. Error bars denote standard error of 
the mean. 


intraocular pressures exceeding 24 mm Hg on 
at least two separate occasions. Patients with 
primary open-angle glaucoma had glaucoma- 
tous optic nerve head abnormalities, character- 
istic visual field loss, and intraocular pressure 
exceeding 24 mm Hg on at least two occasions. 
Differences between groups were evaluated by 
analysis of variance (unweighted means for 
Group 1) A P value of less than .05 was 
considered significant. 


Results 


Group 1: Thresholds for contrast sensitivity 
were significantly different overall for healthy 
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Fig. 4(Sample, Juang, and Weinreb). Mean 
log contrast sensitivity for glaucoma eyes 
with the normal range for Group 2 (X 1 
standard deviation). 
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eyes and eyes with glaucoma (P < .001) with 
analysis at individual spatial frequencies show- 
ing significantly increased thresholds at 3 (P < 
004), 12 (P < .013), and 18 (P < .036) cycles 
per degree (Fig. 2). Healthy and suspect eyes 
were not significantly different at any spatial 
frequency. No significant differences were ob- 
served between the 36 men and 33 women. 
Group 2: A comparison between Figure 2 
(Group 1) and Figure 3 (Group 2) shows that the 
separation between the curves is somewhat 
greater for Group 2, although it falls below 
significance at 1.5, 3, 6, and 18 cycles per 
degree, probably because of the smaller sample 
size that results from such stringent one-to-one 
matching. Of interest, however, is that the sig- 
nificant difference remains between healthy 


and glaucoma eyes at 12 cycles per degree (P < 
.012). The difference between healthy and glau- 
coma eyes for the overall contrast sensitivity 
function was also significant (P « .001). Sus- 
pect and healthy eyes did not significantly dif- 
fer. Mean values for glaucoma eyes did not fall 
more than 1 standard deviation below that for 
healthy eyes (Fig. 4), although specific patients 
did. 

Another interesting result was that a certain 
percentage of patients showed a kink in their 
function even though sensitivities were within 
normal limits (Fig. 5). A kink was defined as a 
deviation from the normal shape of the contrast 
sensitivity function at one spatial frequency (3, 
6, or 12 cycles per degree) with recovery at both 
lower and higher spatial frequencies. Figure 6 
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gives the percentage of eyes in Group 2 with 
sensitivities greater than 1 standard deviation 
below normal or with a kink. Of the 25 glauco- 
ma eyes, 19 were either more than 1 standard 
deviation below normal or had a kink in their 
curve. 





Discussion 





A reduction in the contrast sensitivity func- 
tion in patients with primary open-angle glau- 
coma was first reported by Campbell and 
Green.” Since that time it has been extensively 
studied to determine its effectiveness as a test 
for glaucoma. Some reports show significant 





Fig. 5 (Sample, Juang, and Weinreb). Ex- 
amples of contrast sensitivity functions that 
show a kink in the curve. Open circles and 
triangles indicate two subjects who fall 
within 1 standard deviation of normal at all 
spatial frequencies. The squares and shaded 
circles indicate those subjects who fall out- 
side the normal range. 


differences between glaucoma and normal eyes. 
Others show no significant differences. The 
discrepancies in the reported results can usual- 
ly be attributed to differences in methodologies 
or in poor control for other variables that affect 
the contrast sensitivity function.“" 8 A good 
review of problems found in many studies can 
be found in the report by Owsley, Sekuler, and 
Seisman.? 

Glaucoma is not the only ocular disorder that 
influences contrast sensitivity. Patients with 
diabetic retinopathy showed reduced contrast 
sensitivity functions when compared to age- 
matched controls.” Macular degeneration with 
drusen reduces contrast sensitivity for spatial 
frequencies above 3 cycles per degree. Cere- 
bral lesions,” amblyopia,'^" optic neuritis,” 
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BREAKDOWN 


multiple sclerosis,? Alzheimer's disease," and 
corneal disorders? have all been shown to re- 
duce contrast sensitivity. Owsley, Sekuler, and 
Seisman? found that the visual acuity level had 
a significant effect for spatial frequencies of 2 
cycles per degree and above, although our data 
and those of others" have shown that contrast 
sensitivity can be affected by ocular disease 
while visual acuity remains intact. Optical fac- 
tors also affect contrast sensitivity. The natural 
pupil diameter yielded the best contrast sensi- 
tivity, whereas both fixed-miotic or dilated pu- 
pils reduced sensitivity." The quality of the 
retinal image has been shown to be important. 
Overcorrections of +1.5 diopters resulted in 
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Fig. 6 (Sample, Juang, and Wein- 
reb). The percentage of normal, 
suspect, and glaucoma eyes in 
Group 2 that show loss of sensitivi- 
ty greater than 1 normal standard 
deviation or a kink. 
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reduced sensitivity, especially for higher fre- 
quency gratings.” Finally and most important- 
ly, there is an age-related shift in peak sensitivi- 
ty from 6 to 3 cycles per degree found by our 
laboratory (unpublished data) and by others.” 
This is the range where many studies have 
found glaucoma eyes to be less sensitive. How- 
ever, the normal eyes in these studies were 
often significantly younger than those in the 
glaucoma group, and the reduction at 6 cycles 
per degree may have been confounded by age. 

Controls for age, lens density, visual acuity, 
pupil size, refraction, ocular disease other than 
glaucoma, ocular surgical history, and medica- 
tion should reduce any differences between the 
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healthy and patient groups to the effects of 
increased intraocular pressure or primary 
open-angle glaucoma. With these controls in 
place, we still found significant differences be- 
tween healthy eyes and eyes with primary 
open-angle glaucoma, especially at 12 cycles 
per degree. 

These sensitivity differences were not present 
for all patients with primary open-angle glau- 
coma. However, many patients had an abnor- 
mal shape to their contrast sensitivity function. 
Taking the shape into account as well may 
improve the specificity of the test. Studies gen- 
erally report only the mean function for the 
various patient or age groups. The shape of 
individual contrast sensitivity functions was 
shown in only one study,” in which 21 normal 
eyes from patients between 50 and 79 years of 
age were measured out to 12 cycles per degree. 
None appeared to deviate from the normal 
function. We did find some older normal eyes 
with kinks (Fig. 6), but a much higher number 
of suspect and glaucoma eyes showed this ef- 
fect. More patients and healthy controls should 
be studied to determine the prevalence of these 
kinks. 

An accurately measured contrast sensitivity 
function is a better indicator of a patient's 
functional ability than Snellen visual acuity or 
the visual field test, and can be a useful compo- 
nent of a clinical evaluation. However, the 
current testing procedures for contrast sensitiv- 
ity and the interpretation of results may only be 
of limited value for diagnosis and monitoring of 
primary open-angle glaucoma. Only a small 
number of eyes with primary open-angle glau- 
coma do not have coexisting abnormality, such 
as cataract or age-related macular degenera- 
tion. Hence, in most patients with glaucoma, 
interpretation of contrast sensitivity results are 
confounded by numerous factors that cannot be 
easily controlled in clinical practice. Therefore, 
the results for these eyes should be interpreted 
with caution. 
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Leonardo P. D'Alessandro, M.D., David J. Forster, M.D., and Narsing A. Rao, M.D. 


We undertook a study to determine the inci- 
dence of hypopyon, as well as the most com- 
mon anterior uveitis entities with which hy- 
popyon is associated. A total of 216 patients 
with anterior uveitis were studied. The uvei- 
tis was acute in 155. Of the 155 patients, 11 
(7.1%) had hypopyon. Nine of the 11 patients 
with hypopyon were positive for HLA B27. Of 
these nine, two had Reiter's syndrome and one 
had ankylosing spondylitis; the other six had 
no confirmed systemic disease. Of the two 
patients with hypopyon who were HLA B27- 
negative, one had mixed connective-tissue 
vascular disease, and one had idiopathic ante- 
rior uveitis. Of the 155 patients with acute 
anterior uveitis, 62 were HLA B27-positive. 
Thus, the incidence of hypopyon uveitis 
among HLA B27-positive patients was 14.596 
(nine of 62 patients), whereas the incidence 
among HLA B27-negative patients was only 
2.2% (two of 93 patients). These results suggest 
that HLA B27-related anterior uveitis is the 
most common cause of hypopyon uveitis, and 
that most patients with anterior uveitis asso- 
ciated with hypopyon will test positive for 
HLA B27. Although these results reflect a 
referral population, they should be of benefit 
in the treatment of patients with anterior 
uveitis. 


A rerior uveitis is the most common form of 
intraocular inflammation and, when severe, can 
result in the formation of hypopyon within the 
anterior chamber. Hypopyon in endogenous 
anterior uveitis has been related typically to 
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Behcet's syndrome? Hypopyon in association 
with herpetic keratouveitis,*^ Reiter's syn- 
drome, and ankylosing spondylitis®* has some- 
times been observed. 

We determined the incidence, as well as the 
most common causes, of hypopyon in patients 
with acute endogenous anterior uveitis, 





Patients and Methods 





Medical records of all patients with endoge- 
nous anterior uveitis referred to our institution 
from 1984 to 1990 were reviewed. For each 
patient, information was obtained regarding 
the presence or absence of hypopyon on the 
basis of slit-lamp examination, as well as medi- 
cal history and results of laboratory investiga- 
tions. 

Laboratory examinations were performed by 
using a tailored approach (that is, tests were 
ordered on the basis of the clinical impression 
of the most likely cause of the uveitis in any 
given patient), and included any or all of the 
following: tests for antinuclear antibodies, 
angiotensin converting enzyme, rheumatoid 
factor, HLA B27, HLA B5, serologic tests for 
syphilis, tuberculin skin testing, thoracic radi- 
ography, and radiologic examination of the 
lumbosacral spine. 

Patients with concurrent posterior uveitis 
(retinitis or choroiditis), as well those who had 
recently undergone ocular surgery or had sus- 
tained penetrating trauma to the eye, were 
excluded. 


Results 


A total of 216 patients with anterior uveitis 
were identified. In 155 of these, the condition 
was classified as acute, endogenous, anterior 
uveitis, in that the symptoms had an acute 
onset and the inflammation persisted for less 
than three months. These patients also met the 
other criteria for inclusion in this study. Eleven 
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of the 155 patients (7.1%) developed hypopy- 
on. The hypopyon occupied from 5% to 15% of 
the anterior chamber; in five patients it filled 
about 596, in another five it filled 10%, and in 
the remaining patient it filled about 1596 of the 
anterior chamber. 

The characteristics of the patients who devel- 
oped hypopyon secondary to anterior uveitis 
are summarized in the Table. The patients 
ranged in age from 10 to 63 years (mean, 37 
years), and there was no apparent predilection 
for either gender. Overall, a slight majority 
(5596) of the patients were white, but hypopyon 
was seen in other races as well (three Orientals, 
one black, and one Hispanic patient; Figure). 

In all cases, the hypopyon was unilateral, and 
in no cases were there large granulomatous 
keratic precipitates. The inflammation was 
acute in all cases and recurrent in eight. The 
hypopyon developed in the first episode of 
acute uveitis in only four cases; in the remain- 
ing seven, the hypopyon was seen with recur- 
rent episodes of acute anterior uveitis. No pa- 
tient had a recurrent hypopyon. Four of the 11 
patients with hypopyon also had fibrinous 
membrane formation in the anterior chamber. 
In two cases, inflammatory cells spilled over 
pronouncedly into the anterior vitreous humor. 
Visual acuity at the time of the hypopyon was 
20/200 or less in six patients and 20/100 to 
20/50 in the other five patients. Ten of the 
patients were treated with topically adminis- 
tered corticosteroids, topically administered 
mydriatic agents, and systemic (orally adminis- 
tered) corticosteroids or subtenon depot corti- 
costeroid injections. The remaining patient re- 
ceived topically administered corticosteroids 
every two hours and mydriatic agents only. 
Visual acuity in all patients improved by an 
average of five Snellen lines. After two weeks of 
treatment, visual acuity was 20/40 or better in 
ten patients and 20/70 in one patient. In all 
patients, the hypopyon disappeared within the 
first ten days of treatment. 

In terms of HLA association, nine of the 11 
(8296) patients with acute anterior uveitis who 
developed hypopyon were HLA B27 positive. 
Two of these HLA B27-positive patients had 
Reiter's syndrome and one had ankylosing 
spondylitis; all three of these patients were 
male. The remaining six HLA B27-positive pa- 
tients had no documented systemic illness at 
the time of last examination; four of these 
patients did complain of lower back pain, but 
results of radiologic examinations of the lum- 
bosacral region were clinically normal. 








Figure (D'Alessandro, Forster, and Rao). Hypopy- 
on in HLA B27-related acute anterior uveitis. Top, 
White patient. Middle, Black patient. Bottom, Orien- 
tal patient. Note the associated fibrinous membrane 
in the top and middle photographs. 
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Of the HLA B27-negative patients with hy- 
popyon, one had mixed connective-tissue dis- 
ease and one had idiopathic uveitis; these two 
patients were white women, aged 63 and 40 
years, respectively. In both cases, hypopyon 
developed during recurrent episodes of uveitis. 
At the time of the hypopyon, visual acuity in 
the patient with mixed connective-tissue dis- 
ease was 20/200 and was 20/70 in the patient 
with idiopathic anterior uveitis. Both patients 
were treated with topically administered corti- 
costeroids, mydriatic agents, and systemic 
(oral) corticosteroids; after two weeks of treat- 
ment, visual acuity improved to 20/70 in the 
patient with mixed connective-tissue disease 
and to 20/40 in the patient with idiopathic 
uveitis (the patient with mixed connective-tis- 
sue disease also had a history of amblyopia). 

Complications were relatively uncommon in 
this group of patients, but follow-up was not 
long enough to make a definitive statement 
regarding long-term sequelae. Three patients 
developed posterior synechiae and one patient 
developed bilateral posterior subcapsular cata- 
racts and early band-shaped keratopathy. The 
cataracts and band-shaped keratopathy devel- 
oped in a 10-year-old Vietnamese boy (Patient 
3), who had a four-year history of recurrent 
bilateral iridocyclitis. Ankylosing spondylitis 
was diagnosed in this boy, and had already 
been diagnosed in his brother. This patient 
underwent bilateral pars plana lensectomy/ 
vitrectomy, and at last examination, visual acu- 
ity was 20/60 in each eye. 

Of the 155 patients with acute anterior uvei- 
tis, 62 (40%) were HLA B27 positive and 93 
were HLA B27 negative, and of the 11 patients 
with hypopyon, nine were HLA B27 positive 
and only two were negative. Thus, the inci- 
dence of hypopyon among HLA B27-positive 
patients with acute anterior uveitis was 14.5%, 
whereas it was only 2.2% among those who 
were HLA B27 negative. Chi-square analysis of 
these two groups disclosed significantly in- 
creased development of hypopyon in the HLA 
B27-positive group (P « .003). Two patients 
with Behcet's syndrome and anterior uveitis 
were included in the group of 155 patients, but 
these individuals did not develop hypopyon. 





Discussion 


In this study of patients with anterior uveitis, 
the most common cause of hypopyon was HLA 


B27-related iridocyclitis, accounting for nine of 
the 11 (82%) cases. However, the incidence of 
hypopyon among HLA B27-positive patients 
with acute anterior uveitis was 14.5%. All nine 
patients had characteristic features of HLA 
B27-related anterior uveitis; they were young 
to middle-aged and had acute, unilateral or 
alternating unilateral, severe episodes of ante- 
rior inflammation. Four patients also had asso- 
ciated fibrinous membrane formation in the 
anterior chamber, but none of the patients had 
granulomatous keratic precipitates. These 
findings (including the lack of keratic precipi- 
tates) have been described by several authors" 
and are typical of HLA B27-related acute ante- 
rior uveitis; however, none of these authors 
found as increased an incidence of hypopyon in 
association with the anterior uveitis as was 
observed in our study. 

Typically, our patients had been treated ini- 
tially with intensive (every one to two hours) 
topically administered corticosteroids for their 
acute anterior uveitis; however, hypopyon de- 
veloped despite this treatment, and the majori- 
ty of the patients required supplemental sys- 
temic corticosteroids (generally 60 to 80 mg of 
prednisone per day) to bring the inflammation 
under control. The exception was one patient 
who responded well to intensive topically ad- 
ministered treatment. In all cases, the hypopy- 
on resolved after several days of systemic corti- 
costeroid treatment. None of our patients, 
including the two with Behcet’s syndrome, de- 
veloped recurrent hypopyon, although this is 
the typical pattern seen in patients with this 
syndrome.’ Two other patients, excluded from 
this study because they also had evidence of 
retinal vasculitis, had Behcet’s syndrome with 
the characteristic recurrent hypopyon. 

Overall, there did not appear to be a gender 
predilection among the patients who developed 
hypopyon. However, among patients who were 
HLA B27 positive, hypopyon was seen more 
frequently in men than in women, by a 2:1 
ratio. Furthermore, all three patients who had 
hypopyon associated with an HLA B27-related 
systemic disease were men. 

Of interest in our patients was the wide 
distribution of cases with respect to race or 
ethnic origin. HLA B27-related iridocyclitis is 
typically described as developing in whites. 
However, only four (4496) of our cases of hypo- 
pyon in HLA B27-related acute anterior uveitis 
developed in white patients; three cases (3396) 
developed in Oriental patients, one (1196) in a 
black patient, and one in a Hispanic patient. 











320 AMERICAN JOURNAL OF OPHTHALMOLOGY 


September, 1991 


NNNM RARE DEREN RUE EREME Ltt 


Additionally, among the 53 HLA B27-positive 
patients who did not develop hypopyon, 37 
patients (70%) were white, eight patients (15%) 
were Hispanic, five patients (9%) were Orien- 
tal, two patients (496) were black, and one 
patient (296) was Asian Indian. 

Our study did not include long-term follow- 
up, so conclusions could not be drawn regard- 
ing the long-term prognosis of these patients. 
In the short term, however, all but one of our 
patients maintained good visual acuity with no 
evidence of cataracts or glaucoma. The one 
exception was a child (Patient 3), who had a 
more severe course, with frequent recurrences 
over several years, and who developed bilateral 
posterior subcapsular cataracts and early band- 
shaped keratopathy in one eye. He subsequent- 
ly underwent bilateral pars plana lensectomy / 
vitrectomy, and visual acuity at the time of the 
last visit was 20/60 in each eye. 

The data concerning prognosis in HLA B27- 
related anterior uveitis have been somewhat 
contradictory. Some authors have reported a 
good prognosis," whereas others have not.'^ 
In a recent report, Rothova and associates" 
suggested that the visual outcome and inci- 
dence. of complications are probably related to 
the number of recurrences of the uveitis. Our 
study of 53 patients with HLA B27-related 
anterior uveitis without hypopyon seems to 
support this conclusion. Of the six patients in 
this group who had a final visual acuity of 
20/60 or worse, all had eight or more recur- 


TABLE 


rences of acute anterior uveitis and ultimately 
developed posterior subcapsular cataract or 
cystoid macular edema. 

This study indicates that HLA B27-related 
iridocyclitis is the most common cause of hypo- 
pyon in patients with endogenous anterior uve- 
itis. Whereas HLA B27-related anterior uveitis 
is seen most frequently in white patients, it can 
also be seen in patients of other racial groups, 
including blacks, Hispanics, and Orientals (Ta- 
ble). Patients with hypopyon at initial examina- 
tion certainly should be questioned about any 
history of trauma, surgery, intravenous drug 
abuse, or immunosuppression that may predis- 
pose to infectious endophthalmitis, as well as 
about a history of oral or genital ulcers, arthri- 
tis, or dermatologic manifestations, which may 
be seen in patients with Behcet's syndrome. 
However, patients also should be questioned 
regarding a history of lower back pain (ankylos- 
ing spondylitis), arthritis or urethritis (Reiter's 
syndrome), and gastrointestinal abnormalities 
(inflammatory bowel disease), as any of these 
entities may exist in patients who are HLA B27 
positive. All patients, regardless of race, who 
had hypopyon at initial examination secondary 
to anterior uveitis should be examined for the 
HLA B27 haplotype, and other appropriate in- 
vestigations (for example, sacroiliac films, 
rheumatologic evaluation) should be obtained 
on the basis of the patient’s history. Patients 
may be counseled that, overall, the prognosis 
for visual acuity is good, but that frequent 
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CASE NO., 

AGE (YRS), HLA SYSTEMIC LATERALITY 
GENDER RACE 827 DISEASE OF UVEITIS 
1,37, M Hispanic + Reiter's syndrome Unilateral 

2, 583, M White + Reiter's syndrome Unilateral 

3,10,M Oriental + Ankylosing spondylitis Bilateral 

4,27,M White + None Unilateral 

5,42,F White * None Unilateral 

6,29, F Oriental + None Unilateral 

7, 46,M White + None Unilateral alternating 
8, 35, M Black + None Unilateral 

9,30,F Oriental + None Unilateral alternating 
10, 40, F White — None Bilateral 

11, 63, F White ~ Mixed connective- Unilateral 


tissue disease 


INITIAL LAST 

NO. OF OCCURRENCE VISUAL CORTICOSTEROID VISUAL 
RECURRENCES OF HYPOPYON ACUITY TREATMENTS  ACUITY 
5 First episode 20/200 Oral 20/20 
2 Recurrence 20/50 Subtenon 20/20 
8 Recurrence 20/100 Subtenon, oral 20/60 
— First episode 20/200 Oral 20/20 
— First episode 20/50 Oral 20/40 
— First episode 20/400 Oral 20/20 
2 Recurrence 20/50 Topical 20/40 
3 Recurrence 20/400 Subtenon 20/40 
3 Recurrence 20/400 Oral 20/40 
2 Recurrence 20/70 Oral 20/40 
3 Recurrence 20/200 Oral 20/70 
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*All patients received cycloplegic eyedrops and topically administered corticosteroids. 
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recurrences increase the risk of complications 
and of diminished visual acuity. Longer follow- 
up is needed on a large number of patients who 
have uveitis with hypopyon in order to see how 
their prognosis compares with that of patients 
with acute anterior uveitis who do not develop 


hypopyon. 
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Infectious Crystalline Keratopathy Caused 


by Candida albicans 





Kirk R. Wilhelmus, M.D., and Nettie M. Robinson, M.S. 


Two patients developed corneal opacities 
resembling infectious crystalline keratop- 
athy. Predisposing factors included a recent 
corneal transplant with suture replacement in 
one patient and postradiation keratoconjunc- 
tivitis with disposable therapeutic contact- 
lens wear in the other patient. Both patients 
were using a topically applied corticosteroid 
and an aminoglycoside antimicrobial. Smears 
of corneal scrapings showed numerous yeasts 
without inflammatory cells. Culturing yield- 
ed Candida albicans and Staphylococcus hae- 
molyticus in the first case and C. albicans and 
S. epidermidis in the second case. Combined 
antifungal and antimicrobial therapy, with 
initial withdrawal of corticosteroid use, was 
effective. The microbial cause of pauci-in- 
flammatory keratitis includes not only viri- 
dans streptococci and other bacteria but fungi 
as well. 


I nrectious CRYSTALLINE keratopathy is a chron- 
ic corneal infection characterized by intrastro- 
mal arborescent opacities.'" These branching 
changes are collections of bacterial colonies 
without inflammation. Predisposing factors in- 
clude topically applied corticosteroid use, cor- 
neal transplantation, and previous corneal dis- 
ease. Viridans streptococci account for most 
cases,’ but other bacteria such as Staphylococcus 
epidermidis have also caused intrastromal crys- 
talline changes.*” Fungi typically cause suppu- 
rative keratitis, sometimes with filamentous 
borders that mimic infectious crystalline kera- 
topathy.? One previous report identified Candi- 
da tropicalis from crystalline infiltrates after 
keratoplasty.? We studied two cases in which C. 
albicans and Staphylococcus species were isolat- 
ed from similar opacities. 


Accepted for publication June 19, 1991. 

From the Sid W. Richardson Ocular Microbiology 
Laboratory, Department of Ophthalmology, Cullen Eye 
Institute, Baylor College of Medicine, Houston, Texas. 

Reprint requests to Kirk R. Wilhelmus, M.D., Baylor 
College of Medicine, One Baylor Plaza, Houston, TX 
77030. 





Case Reports 





Case 1 

A 74-year-old woman underwent penetrating 
keratoplasty for Fuchs' corneal dystrophy. Four 
months after surgery, loose interrupted sutures 
were replaced along the inferotemporal graft- 
host junction, and she continued topical appli- 
cation of tobramycin-dexamethasone solution. 
Over the next three months, nonsuppurative 
infiltrates formed around several sutures, 
prompting selective suture removal. These 
opacities became more like crystalline with 
arborescent extensions into the peripheral graft 
(Fig. 1, top left and right), and partial wound 
dehiscence developed. Corneal scrapings of the 
stromal infiltrates showed many yeasts without 
inflammatory cells (Fig. 1, bottom left). Treat- 
ment was begun with topical application of 
amphotericin B 0.1596 every half hour and oral 
administration of ketoconazole, 200 mg twice 
daily; topical application of cefazolin 5% was 
added the next day. Culturing yielded C. albi- 
cans and S. haemolyticus. Minimal inhibitory 
concentrations of the C. albicans isolate were > 
8 ug/ml for amphotericin B and 0.25 pg/ml for 
ketoconazole. Minimal inhibitory concentra- 
tions (and minimal lethal concentrations) for S. 
haemolyticus were 16 pg/ml (16 pg/ml) for 
penicillin G, > 8 pg/ml for methicillin, 1 pg/ 
ml (1 pg/ml) for vancomycin, and > 16 pg/ml 
for gentamicin. Antimicrobial treatment was 
gradually tapered and discontinued after five 
weeks. Visual acuity was limited to 20/60 be- 
cause of mild graft edema and cataract that 
improved after regrafting and cataract surgery. 


Case 2 

A 59-year-old man developed chronic kerato- 
conjunctivitis sicca with conjunctival keratini- 
zation after radiotherapy four years previously 
for maxillary sinus carcinoma. He had been 
using disposable soft contact lenses and topi- 
cally applied gentamicin and dexamethasone 
solutions when he developed multiple stromal 
crystalline opacities (Fig. 2). Smears of corneal 
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scrapings showed budding yeasts and gram- 
positive cocci. Initial treatment included a pen- 
icillin G-soaked collagen shield. Topical appli- 
cation of cefazolin 5% and amphotericin B 
0.15% solutions was begun along with oral 
administration of ketoconazole. Culturing 
yielded C. albicans and S. epidermidis. Minimal 
inhibitory concentrations (and minimal lethal 
concentrations) of C. albicans were 0.5 pg/ml (1 
ug/ml) for amphotericin B and = 0.125 pg/ml 
(2 pg/ml) for ketoconazole. Minimal inhibitory 
concentrations for S. epidermidis were > 4 pg/ 
ml for penicillin G, > 32 pg/ml for methicillin, 
2 ug/ml for vancomycin, and > 32 pg/ml for 


Fig. 1 (Wilhelmus and Robinson). Case 1. Top left, 
Corneal stromal opacities associated with previous 
suture tracks in the graft-host junction. Top right, 
Higher magnification shows crystalline changes in 
the peripheral corneal transplant. Bottom left, Gram- 
stained smear of corneal scrapings shows many 
yeasts but no leukocytes (X 630). 


gentamicin. Treatment was changed from 
cefazolin to vancomycin 2.5%, and the collagen 
shield was replaced. Antimicrobial therapy was 
gradually tapered and discontinued after three 
weeks, with subsequent corneal reepithelializa- 
tion. Visual acuity was limited to light percep- 
tion because of neovascular glaucoma. 


Discussion 


The finding of multiple white opacities with 
borders resembling needles within the anterior 


324 AMERICAN JOURNAL OF OPHTHALMOLOGY 


September, 1991 








Fig. 2 (Wilhelmus and Robinson). Case 2. Top, 
Central cluster of corneal crystalline opacities in a 
patient with postradiation keratoconjunctivitis. Bot- 
tom, Higher magnification shows discrete snowflake 
appearance of anterior stromal changes. 


stroma in these two patients suggested infec- 
tious crystalline keratopathy. The clinical ap- 
pearance of the focal branching network is 
presumably caused by microbial colonies grow- 
ing between stromal lamellae. 





Smears of corneal scrapings of both cases 
showed numerous yeasts without inflammatory 
cells. Use of a topically applied corticosteroid 
probably accounted for the initial lack of corne- 
al suppuration because stromal cellular infiltra- 
tion subsequently developed when the cortico- 
steroid was discontinued. Other anatomic or 
microbiologic mechanisms may also limit an 
inflammatory response.' 

These patients were using a corticosteroid 
and an aminoglycoside antimicrobial, both of 
which have been suggested to predispose to 
oculomycosis. Topical application of anti- 
microbials eliminates common  conjunctival 
bacteria that compete with yeasts, and corti- 
costeroids can favor fungal growth by 
immunosuppressant and anti-inflammatory ef- 
fects and possibly by direct actions on C. albi- 
cans.” These agents enhance fungal prolifera- 
tion of the conjunctiva" and  potentiate 
experimental keratitis caused by Candida or- 
ganisms." Even so, the extent to which these 
drugs predispose to fungal keratitis is difficult 
to determine. For example, itis unclear whether 
dexamethasone does!" or does not" facilitate 
C. albicans corneal infection and does" or does 
not? promote epithelial adherence by C. albi- 
cans. Probably more important in pathogenesis 
are the reasons why these drugs are being used. 
To illustrate, a prophylactic antimicrobial is 
sometimes used for a corneal epithelial defect 
that, in turn, favors C. albicans adherence." 

Other risk factors predisposing to microbial 
keratitis in these patients included corneal 
transplantation and therapeutic soft contact- 
lens wear. Suture tracks and persistent epi- 
thelial defects permit a portal of entry for mi- 
croorganisms. In a study of corneal infections 
developing more than one month after kerato- 
plasty, C. albicans and staphylococci were the 
most commonly isolated microorganisms.” 
Changes resembling crystalline in the peripher- 
al corneal graft have previously been associated 
with C. tropicalis infection," similar to the clini- 
cal appearance of the patient described in Case 
I. 

Yeasts are infrequently part of the usual ocu- 
lar flora,” even with soft contact lenses,” but 
fungal keratitis can be a complication of con- 
tact-lens wear.” Therapeutic, rather than cos- 
metic, contact lenses seem more likely to be 
associated with infections caused by Candida 
organisms,” perhaps because tear proteins en- 
hance yeast adherence to the lens surface.” The 
snowflake pattern associated with a disposable 
bandage lens in Case 2 mirrors similar deposits 
sometimes seen on soft contact lenses. 
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Corneas with keratitis caused by Candida 
organisms are frequently co-infected with S. 
aureus or Streptococcus species, suggesting a 
synergistic interaction between yeasts and bac- 
teria. Candida albicans enhances proliferation 
of S. aureus by providing some protection or a 
favorable growth environment.” 

As the spectrum of responsible microor- 
ganisms increases, laboratory evaluation is 
needed to guide management of infectious 
crystalline keratopathy rather than initiating 
treatment for presumptive streptococcal infec- 
tion.’ Culturing of corneal scrapings or biopsy 
material, or both, should include media for 
both bacterial and fungal isolation. 
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The Effect of Corneal Hypesthesia on the Duration 


of Proparacaine Anesthetic Eyedrops 
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Jayne S. Weiss, M.D., and Matthew B. Goren, M.D. 


The duration of action of proparacaine is 
known in the normal cornea but not in the 
hypesthetic cornea. To determine this, we 
examined both eyes in seven patients with 
documented unilateral corneal hypesthesia 
associated with inactive herpetic disease. 
Cochet-Bonnet measurements were made in 
both eyes before and at two- to five-minute 
intervals after the instillation of one drop of 
0.5% proparacaine until baseline corneal sen- 
sitivity levels were again achieved. Mean re- 
covery time was 34.86 minutes in eyes with 
normal corneal sensitivity, compared to 45.43 
minutes in hypesthetic corneas. In all pa- 
tients, the recovery time was remarkably long- 
er in the hypesthetic eye than it was in the 
normal fellow eye. These data demonstrate 
the need to wait up to one hour after the 
instillation of proparacaine in eyes suspected 
of having corneal hypesthesia if corneal sensi- 
tivity is to be determined accurately. Addi- 
tionally, the duration of action of topically 
instilled anesthetic may be a useful method of 
discovering subtle differences in corneal sen- 
sitivity. 


Tur QUANTIFICATION of corneal sensitivity is 
important in the diagnosis, monitoring, and 
prognosis of corneal and systemic disease with 
ciliary nerve involvement." The ophthalmolo- 
gist may wish to determine corneal sensitivity 
in an eye that has already been subjected to 
eyedrops containing proparacaine. The dura- 
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tion of action of proparacaine eyedrops is 
known in the normal cornea*'! but not in the 
hypesthetic cornea. We conducted this study to 
determine the effect of corneal hypesthesia on 
the duration of action of 0.596 proparacaine 
eyedrops. 


Material and Methods 


Both eyes in seven patients with unilateral 
corneal hypesthesia from herpetic disease (five 
with herpes zoster and two with herpes sim- 
plex) were studied. The unaffected eyes served 
as controls. Six men and one woman (mean age, 
61 years; range, 30 to 80 years) were examined 
(Table). No patient had had previous ocular 
surgery or was taking any ophthalmic medica- 
tion known to affect corneal sensitivity. No 
patient had any evidence of active corneal dis- 
ease at the time of the study. 

Corneal sensitivity was measured as previ- 
ously described? with the Cochet-Bonnet 
esthesiometer?, which was modeled after the 
instrument devised by Boberg-Ans." Briefly, 
the instrument consists of a cylinder encasing a 
0.12-mm-diameter nylon filament, the length 
of which can be varied from 6.0 to 0.5 cm. The 
lengths correspond to pressures of 11 to 200 
mg/mm* when touched against the cornea, thus 
allowing quantification of corneal sensitivity. 
The esthesiometer was mounted on a slit lamp, 
the patient was instructed to fixate on a distant 
point, and the filament was set to its maximal 
length (most sensitive level). The filament was 
slowly brought toward a point (2 mm from the 
6:00 position of the corneoscleral limbus) until 
corneal contact was achieved, which caused the 
nylon filament to deflect approximately 5 de- 
grees. This was repeated five times in succes- 
sion for each filament length. A positive re- 
sponse (ability to perceive the stimulus) was 
recorded if the patient made a verbal indication 
of contact or an objective reaction, that is, a 
blink or withdrawal movement, in three or 
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TABLE 
PATIENT CHARACTERISTICS 
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CASE NO., DURATION OF MAXIMAL TOTAL DURATION OF 
AGE {Yas}, GENDER EYE DIAGNOSIS EFFECT (MIN) ACTION (MIN) 
1, 30, M Right eye Control 5 22 
Left eye Herpes simplex 5 44 
2, 72, M Right eye Control 10 34 
Left eye Herpes zoster 10 38 
3, 62, M Right eye Control 10 24 
Left eye Herpes zoster 15 32 
4, 53, F Right eye Control 12 32 
Left eye Herpes zoster 24 52 
5, 80, M Right eye Control 15 26 
Left eye Herpes zoster 22 36 
6, 61, M Right eye Herpes zoster 22 68 
Left eye Control 10 62 
7, 69, M Right eye Herpes simplex 28 48 
Left eye Control 20 42 
a manner sane 
more of the five trials. If there was no sensation, levels were again achieved. Corneal sensitivity 
the filament length was decreased by 0.5 cm was then plotted for each eye as a function of 
and testing was performed until a positive re- time (Figs. 1 through 7). Statistical comparison 
sponse was elicited. The maximal filament was performed by using the paired t-test. 


length at which a positive response was ob- 
served was recorded as the threshold of corneal 
sensitivity for that eye. All measurements were 











Results 
recorded by a single observer. 
Corneal sensitivity was measured in both 
eyes before and at two- to five-minute intervals All control eyes except one (Case 5) had the 
after the instillation of one drop (50 wl) of 0.596 maximal baseline corneal sensitivity that could 
proparacaine until baseline corneal sensitivity 
64 
5 
4 
} 
a 
0 5 16 15 20 25 30 35 40 15 g 5 t0 ta 20 25 36 35 49 
MINUTES HINUTES 
Fig. 1 (Weiss and Goren). Case 1. Corneal sensation Fig. 2 (Weiss and Goren). Case 2. Corneal sensation 
curve plotted against time (solid line with triangles, curve plotted against time (solid line with triangles, 
control; solid line with circles, herpes simplex-af- control; solid line with circles, herpes zoster-affected 


fected eye). eye). 
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Fig. 3(Weiss and Goren). Case 3. Corneal sensation 
curve plotted against time (solid line with triangles, 
control; solid line with circles, herpes zoster—affected 
eye). 


be measured with the Cochet-Bonnet esthesi- 
ometer (Figs. 1 through 7). Mean baseline 
threshold of corneal sensitivity was 5.85 cm in 
control eyes, in contrast to 4.78 cm in affected 
eyes. In each case, the affected eye had a lower 
baseline corneal sensitivity than did the control 
eye. The complete recovery time for the control 
eyes averaged 34.86 minutes (standard devia- 
tion, 14.55; range, 22 to 64 minutes) compared 
to 45.43 minutes (standard deviation, 12.15; 
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Fig. 5 (Weiss and Goren). Case 5. Corneal sensation 
curve plotted against time (solid line with triangles, 
control; solid line with circles, herpes zoster-affected 
eye). 
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Fig. 4 (Weiss and Goren). Case 4. Corneal sensation 
curve plotted against time (solid line with triangles, 
control; solid line with circles, herpes zoster-affected 
eye). 


range, 32 to 68 minutes) for hypesthetic eyes. In 
every case, the duration of action of propara- 
caine was significantly longer in the hypesthet- 
ic eye than it was in the normal eye (P = .005). 

The duration of maximal effect of propara- 
caine in control eyes averaged 11.71 minutes 
(standard deviation, 4.72; range, ten to 26 min- 
utes) compared to 18.0 minutes (standard devi- 
ation, 8.27; range, ten to 28 minutes) for hypes- 
thetic corneas. These differences were also 
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Fig. 6 (Weiss and Goren). Case 6. Corneal sensation 
curve plotted against time (solid line with triangles, 
control; solid line with circles, herpes zoster-affected 
eye). 
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Fig. 7 (Weiss and Goren). Case 7. Corneal sensation 
curve plotted against time (solid line with triangles, 
control; solid line with circles, herpes simplex-af- 
fected eye). 


significant (P = .01). Although there were two 
patients in whom the durations of maximal 
effect were the same for both eyes (Cases 1 and 
2), there were no patients in whom the duration 
was longer in the control eye than it was in the 
affected eye. A difference in duration of maxi- 
mal effect may have been masked in Cases 1 and 
2 in the first five minutes after instillation be- 
fore sensitivity was measured. 





Discussion 





This study demonstrates that the total dura- 
tion of action and the duration of maximal 
effect of 0.5% proparacaine are prolonged 
when applied to hypesthetic corneas associated 
with inactive herpetic keratitis. Most studies 
have found the mean recovery time of eyes 
subjected to 0.596 proparacaine to range from 
14 to 20 minutes"! and may be as long as 60 
minutes." We found a mean recovery time of 
34.86 minutes among normal eyes and of 45.43 
minutes among affected eyes. Although the 
normal eyes in this study had recovery times 
within the range previously described, the re- 
covery times were slightly longer than the usual 
duration of action of 0.596 proparacaine eye- 
drops. We could isolate no factors to explain 
why the normal eyes in our study recovered in 
this manner. Numerous factors may influence 
sensitivity in the normal cornea including diur- 


nal variation, eye color, temperature, humidity, 
age, the presence of an arcus, menstruation, 
pregnancy, and corneal eccentricity with the 
highest sensitivities recorded centrally.’ 

Numerous methods have been devised to 
quantitate corneal sensitivity.^^ ^? The 
Cochet-Bonnet esthesiometer remains the most 
widely used instrument but its use still includes 
drawbacks such as variability with changes in 
temperature and humidity, inadvertent chang- 
es in the shape of the nylon filament, and the 
subjective problem of the blink reflex.^*/* We 
attempted to minimize these errors by testing 
all patients under similar environmental condi- 
tions in the same examining room during the 
same season at the same time of day. We also 
examined the nylon filament for defects after 
each use and used a corneal focus away from 
the visual axis to minimize the blink reflex 
when testing.” 

There are several possibilities that may ex- 
plain the prolonged effect of proparacaine in 
hypesthetic corneas. The bioavailability of eye- 
drops is generally poor because of nasolacrimal 
duct drainage and tear turnover. Corneal anes- 
thesia in rabbits has been shown to decrease 
tear production and enhance the bioavailability 
of topically instilled drugs through less tear 
dilution.” It is possible that the baseline level 
of corneal hypesthesia in our patients de- 
creased basal tear secretion sufficiently to en- 
hance the absorption of proparacaine. We did 
not attempt to quantify basal tear secretion in 
our patients. 

Herpetic keratitis may alter the corneal tis- 
sues sufficiently to allow greater diffusion and 
bioavailability of the anesthetic. Proparacaine 
causes electron microscopically visible changes 
in the corneal epithelium.” This may increase 
absorption considerably to augment anesthesia 
in a cornea that is already compromised. 

Surface charge density" and protein binding” 
may also affect corneal drug absorption. We are 
unaware of reports linking those factors to 
herpetic corneal disease. 

Finally, enzymatic inactivation of propara- 
caine by corneal esterases may affect the dura- 
tion of drug action.” Prolongation of activity 
can be experimentally achieved by inhibiting 
hydrolysis of the anesthetic's ester linkage. 
Studies in rabbits, however, show no correla- 
tion between the duration of anesthesia and in 
vitro hydrolytic activity. 

On the basis of the results of this study, we 
recommend waiting up to one hour after the 
instillation of 0.596 proparacaine eyedrops in 
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eyes suspected of having corneal hypesthesia if 
corneal sensitivity is to be determined accurate- 
ly. Additionally, comparison of the durations of 
action of 0.596 proparacaine eyedrops of each 
eye of a patient may be used as a challenge test 
in an attempt to detect subtle differences in 
corneal sensitivity. 
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Conjunctival Ophthalmomyiasis Caused by the Sheep 


Nasal Botfly (Oestrus ovis) 


————— —— "———HÉHÉEEEN 
James A. Cameron, M.D., Nader M. Shoukrey, Ph.D., and Abdullah A. Al-Garni, M.D. 


Three patients had conjunctival ophthalmo- 
myiasis caused by the ovine nasal botfly. All 
patients had a sudden onset of redness, tear- 
ing, and foreign-body sensation of the affect- 
ed eye. One to nine Oestrus ovis first-instar 
larvae were removed from the bulbar or palpe- 
bral conjunctiva of each patient. Symptoms 
and clinical signs resolved after mechanical 
removal of the larvae. Specific taxonomic di- 
agnosis of O. ovis larvae was determined on 
the basis of characteristic conformation of the 
terminal end of the larval caudal segment as 
seen by use of light microscopy. 


Homan MYIASIS is a disease resulting from the 
infestation of parts of the body by certain fly 
maggots (larvae). Myiasis of the eye or ocular 
adnexa is referred to as ophthalmomyiasis. On 
the basis of the site of infestation, ophthalmo- 
myiasis may be classified as external, internal, 
or orbital. External ophthalmomyiasis results 
from the deposition of larvae on the conjuncti- 
va or eyelids.’ Internal ophthalmomyiasis?! de- 
velops when the larvae penetrate the globe. 
Once through the sclera, the larvae may be 
visible in the subretinal space and sometimes in 
the vitreous cavity.’ Orbital myiasis, the least 
common form of ophthalmomyiasis, results 
from invasion of the orbit by larvae, causing 
destruction of orbital contents with severe ocu- 
lar damage.’ | 

Conjunctival ophthalmomyiasis in humans is 
commonly caused by the ovine nasal botfly, 
Oestrus ovis? and the Russian botfly, 
Rhinoestrus purpureus." Larvae of O. ovis are 
well-known parasites of the nasal cavities and 
paranasal sinuses of domestic sheep and goats 
and are found in most sheep-farming communi- 
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ties." Cases of conjunctival ophthalmomyiasis 
caused by the larvae of O. ovis have been 
reported from Africa,” the Middle East,’ 
U.S.S.R.,? Europe,” and the United States.’ 

Three cases of conjunctival ophthalmomyia- 
sis caused by the O. ovis larvae were studied. 
The three patients were admitted to the emer- 
gency room at King Khaled Eye Specialist Hos- 
pital within an eight-month period. The specific 
taxonomic diagnosis of O. ovis larvae was de- 
termined on the basis of characteristic light 
microscopy findings. 





Case Reports 





Case 1 

A 30-year-old man was admitted to the emer- 
gency room on Oct. 20, 1989. He complained of 
foreign-body sensation, redness, and tearing of 
his right eye for three hours. Symptoms started 
after the patient had slaughtered one of his 
sheep. 

On examination, visual acuity was R.E.: 20/ 
25 and L.E.: 20/20. The right conjunctiva was 
hyperemic with multiple small subconjunctival 
hemorrhages. The cornea had a punctate kerati- 
tis. Nine mobile larvae, approximately 1 mm in 
length, were on the bulbar and palpebral con- 
junctivae. The larvae moved rapidly across the 
conjunctivae, away from the slit-lamp light. 
They attempted to attach themselves to the 
conjunctiva with their buccal hooks. After an- 
esthetic was applied topically, the larvae were 
removed with forceps. Small conjunctival hem- 
orrhages were sometimes observed where the 
larvae had been removed. After mechanical 
removal and treatment with antibiotic drops 
and ointment, symptoms and clinical signs re- 
solved within one week. 


Case 2 
A 61-year-old man was admitted to the emer- 
gency room on Oct. 29, 1989, He complained of 
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redness, tearing, and itching of his right eye for 
the preceding four days. He noticed the onset of 
symptoms after he shoveled food for his sheep. 
On examination, visual acuity was R.E.: 20/ 
40 and L.E.: 20/100. Immature cataracts were 
present in both eyes. There was mild injection 
of the right conjunctiva with a papillary reac- 
tion of the palpebral conjunctiva. A motile 
larva (Figs. 1 and 2) was removed with resulting 
resolution of symptoms and clinical signs. 


Case 3 

A 25-year-old man was admitted to the emer- 
gency room on May 6, 1990, because of a 
one-day history of redness, tearing, and for- 
eign-body sensation in his right eye. He had 
been on a farm on the same day the symptoms 
had started. 

On examination, visual acuity was 20/25 in 
both eyes. Three motile larvae were visible on 
the palpebral and bulbar conjunctivae of his 
right eye. The cornea had a mild punctate 
keratitis. Larvae were mechanically removed 
after application of topical anesthetic. Antibiot- 
ic drops and ointment were given to the patient 
and symptoms and clinical signs resolved with- 
in 24 hours. 


Entomologic findings—Maggots removed from 
the patients’ conjunctivae were transferred into 
10% buffered formalin for preservation. Light 
microscopic examination identified the pre- 
served maggots as first-instar larvae of the 
ovine nasal botfly, O. ovis, of the order Diptera, 
family Oestridae. The maggots were identified 
in accordance with taxonomic guidelines given 





Fig. 1 (Cameron, Shoukrey, and Al-Garni). Case 2. 
First-instar larva of the ovine botfly, Oestrus ovis, on 
the upper palpebral conjunctiva. Note the mouth 
claws (c), portions of the intersegmental spine bands 
(s), and the terminal double hump (h). 








EU 


Fig. 2 (Cameron, Shoukrey, and Al-Garni). Case 2. 
Top left, Ventral view of first-instar larva from con- 
junctiva showing anterior mouth claws (c), ventral 
intersegmental spine bands (s), and terminal double 
hump (h) in the caudal segment. Top right, Magnifi- 
cation of the mouth claws (c) and their connection 
with the cephalopharyngeal skeleton (cp). Note the 
arrangement of the intersegmental spine bands (s). 
Bottom left, Magnification of the terminal double 
hump (h) showing the arrangement of 12 hooklets 
(hl) on each hump. Note the level of exit (e) of the 
terminal tracheal trunks (t) in relation to the terminal 
intersegmental spine band (s). Bottom right, Magnifi- 
cation of part of the series of hooklets (hl) on the 
terminal double hump. 


by Krümmel and Brauns” and Sergent.” The 
removed larvae, translucent and white in color, 
measured about 1.1 mm in length (Fig. 2, Top 
left). Each body consisted of an anterior end 
equipped with a pair of well-developed, horn- 
like, dark-colored mouth claws (Fig. 2, Top 
right). The larvae also had 11 abdominal seg- 
ments, each having a ventral belt of minute 
dark spines. There were no posterior spiracular 
plates and the two major caudal tracheal trunks 
exited directly in the plane with the ventral 
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spine belt of the caudal segment (Fig. 2, Bottom 
right). Differential diagnosis in favor of O. ovis 
larvae against the taxonomically similar R. pur- 
pureus larvae was determined on the basis of 
conformation of the terminal end of the caudal 
segment. In O. ovis larvae, the caudal segment 
has two terminal bulges, each carrying 12 
hooklets (Fig. 2); the caudal segment of R. 
purpureus has a single terminal hump carrying 
11 thornlets. 
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The ovine botfly, O. ovis, is a widely distrib- 
uted species. Adult flies are slightly larger than 
the common housefly, Musca domestica. Fe- 
males hatch their eggs while the eggs are still in 
the vagina, and maggots are then deposited by 
the viviparous female in the nostrils of sheep, 
goats, and related wild hosts in early summer to 
late autumn. First-instar larvae, commonly 
known as sheep bot, work their way into the 
nasal and frontal sinuses and attach themselves 
to the mucous membranes. Maturation to the 
second- and third-instar larvae takes place in 
the sinuses. The mature larvae then wiggle out 
of the nostrils, or are sneezed out by the host, 
fall to the ground, and pupate. Adult flies 
emerge from the pupal period after three to six 
weeks and may live for as long as one month. 

The typical patient with conjunctival oph- 
thalmomyiasis as a result of O. ovis larvae is 
one who has had a close association with sheep 
or goats in early summer to late fall. The patient 
may report being struck in the eye by an insect 
or a small foreign object, with pain and inflam- 
mation developing a few hours later. Deposi- 
tion of larvae on the eyelid, conjunctiva, or 
both, may be by direct contact between the 
gravid female O. ovis and humans." Alterna- 
tively, a jet of larvae is ejected in a milky fluid 
from the female while she is in flight, landing in 
or adjacent to the eye.? Because human beings 
are not the normal hosts of this parasite, the 
deposited larvae do not progress beyond the 
first stage. The larvae will eventually die within 
ten days, with resolution of symptoms." 

Symptoms in conjunctival ophthalmomyiasis 
in humans are related to the mobile foreign 
body and the inflammatory response induced 
by the larvae. A punctate keratitis may be seen, 
as a result of the larvae moving across the 
cornea. Small conjunctival hemorrhages may 
be apparent at sites where the larva clings with 
its mouth claws. Inflammatory clinical signs 


may be sufficiently intense as to mimic orbital 
cellulitis.* 

A similar, yet much more dangerous form of 
conjunctival ophthalmomyiasis in humans is 
caused by the Russian botfly, R. purpureus. The 
larvae of this fly species are parasitic in the 
nasal passages of equines in southern Europe, 
Asia Minor, and Africa." The fly sometimes 
deposits larvae in or near the eye in humans. 
Larval development of R. purpureus, as with O. 
ovis, does not progress beyond the first stage. 
However, if left alone, R. purpureus larvae may 
burrow into the eye and cause loss of vision.” It 
is therefore imperative that such cases are rec- 
ognized at an early stage when symptoms are 
still mild and a cure by removal of the parasite 
is easily accomplished. 

The detection of the larvae in the conjunctiva 
is aided first, by the dark mouth claws by which 
the parasite clings to the conjunctiva and sec- 
ond, by the active vermiform movements of the 
slender elongated body of the parasite against 
the red and swollen conjunctiva. Double ever- 
sion of the eyelid may be necessary to detect 
larvae in the conjunctival fornix. Treatment 
consists of slowing the movement of and then 
removing the larvae after applying topical an- 
esthetic. The use of cocaine eyedrops paralyzes 
the movements or loosens the hold of the larvae 
so that the larvae can be more easily removed 
with forceps.” 
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OPHTHALMIC MINIATURE 

Removing his spectacles from his ears, he fumbled distractedly with his 
shirt front, looking for I could not imagine what, until I realized that it was 
the fat end of the necktie on which he was accustomed to polish his lenses. 
But an awkwardly assembled black bow tie provides no such conveniences, 
so he used his silk handkerchief from his pocket instead. 

“Tf I regret anything at all, it's the way we wasted our time and skills. All 
the false alleys, and bogus friends, the misapplication of our energies. All 
the delusions we had about who we were.” He replaced his spectacles and, 
as I fancied, turned his smile upon myself. 


John LeCarré, The Secret Pilgrim 


New York, Alfred A. Knopf, 1990, p. 12-13 


ce 
AMERICAN JOURNAL OF OPHTHALMOLOGY® 
a me 


FRANK W. NEWELL, Publisher and Editor-in-Chief 
Suite 1415, 435 North Michigan Ave., Chicago, Illinois 60611 


EDITORIAL BOARD 


Thomas M. Aaberg, Atlanta 
Jules Baum, Boston 

William M. Bourne, Rochester 
Ronald M. Burde, New York 

Fred Ederer, Bethesda 

Frederick T. Fraunfelder, Portland 
Michael A. Kass, St. Louis 
Steven G. Kramer, San Francisco 
Irving H. Leopold, Irvine 


Robert Machemer, Durham 
Nancy M. Newman, San Francisco 
Don H. Nicholson, Miami 
Edward W. D. Norton, Miami 
Deborah Pavan-Langston, Boston 
Allen M. Putterman, Chicago 
Dennis Robertson, Rochester 
Merlyn M. Rodrigues, Baltimore 
Stephen J. Ryan, Los Angeles 


Jerry A. Shields, Philadelphia 

M. Bruce Shields, Durham 
Ronald E. Smith, Los Angeles 
Bruce E. Spivey, San Francisco 
Bradley R. Straatsma, Los Angeles 
H. Stanley Thompson, lowa City — 


Gunter K. von Noorden, Houston — 


Published monthly by the OPHTHALMIC PUBLISHING COMPANY 
Suite 1415, 435 North Michigan Avenue, Chicago, Illinois 60611 


Directors 


Edward W. D. Norton, President 
Bradley R. Straatsma, Vice President 
Frank W. Newell, Secretary and Treasurer 





Bruce E. Spivey 
Thomas M. Aaberg 
Michael A. Kass 


PERSPECTIVES 





mem ertet rr mae BN A S eI HR A Hh rrr mbar 


Human Immunodeficiency Virus Disease Epidemiology 


and Nosocomial Infection 
Rafael Ortiz, M.D., and Thomas M. Aaberg, M.D. 


Although the ophthalmic literature contains 
abundant information on ocular manifestations 
of human immunodeficiency virus disease, in- 
formation is relatively scarce regarding the 
changing epidemiology as well as the risk of 
transmission of HIV disease in the health care 
setting. Relative ignorance in these areas can 
lead to increased risk of nosocomial infection to 
both the doctor and the patient. 

The number of reported acquired immunode- 
ficiency syndrome cases continues to increase. 
Between December 1989 and November 1990,a 
total of 42,442 AIDS cases were reported to the 
Centers for Disease Control for the United 
States and its territories, which represented an 
annual rate of 16.7 cases per 100,000 popula- 
tion.’ Figures for the same period between 1988 
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and 1989 were 35,614 and 14.1, respectively. 
The 1989 figures represent a 996 increase over 
the 1988 rates.* The cumulative total of AIDS 
cases reported through November 1990 was 
157,525/! which indicates the explosive nature 
of the epidemic. 

Although the number of AIDS cases is known 
with reasonable accuracy, the seroprevalence 
of HIV is much more difficult to assess.? In 1988 
the estimated number of seropositive individu- 
als ranged from 400,000 to 2 million.? A study 
conducted in sexually transmitted disease clin- 
ics in New Mexico found an overall male sero- 
positive rate of 2.496, whereas the rate in homo- 
sexual/bisexual males was 14.3955 The 
homosexual/bisexual group continues to have 
the highest rate of infection with reported sero- 
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prevalences ranging from 10% to 70%’ and 
accounting for more than 5096 of reported 
AIDS cases.!? Intravenous drug users also con- 
tinue to be a high-risk group, constituting 23% 
of the reported AIDS cases. The seropreva- 
lence among intravenous drug users appears to 
be partially related to geographic and socioeco- 
nomic factors, because reported rates range 
from 5096 to 6096 in New York, New Jersey, and 
Puerto Rico to less than 596 in most other 
metropolitan and rural areas of the country.” 

A third group at high risk are individuals 
with hemophilia. It is estimated that 70% of 
individuals with hemophilia A and 35% of 
individuals with hemophilia B are HIV seropos- 
itive,’ but trends in actual AIDS cases suggest 
that rates of infection among both hemophili- 
acs and recipients of blood transfusions are 
stabilizing.” This stabilization appears to be the 
result of both improved donor screening and 
heat treatment of factor concentrates. 

Information on the HIV status of the general 
population can be extrapolated, albeit with 
caution, from studies of selected population 
segments. Blood donors represent a population 
screened for known risk factors. Between 1985 
and 1989, 0.043% of first-time blood donors 
were HIV seropositive.’ Of those HIV-seroposi- 
tive individuals who could be reached for inter- 
view, 80% to 90% were found to have risk 
factors for HIV infection. Similarly, Castro and 
associates® showed that 72% of patients origi- 
nally described to have AIDS without identified 
risk factors did indeed have risk factors when 
follow-up information was obtained. 

There has been increased scrutiny of prospec- 
tive donors of corneas for transplantation. Se- 
ropositive rates reported among corneal donors 
in Houston’ and Michigan? were 0.33% and 
0.84%, respectively. Conway and Insler’ report- 
ed the results of HIV testing of 8,787 corneal 
donors, which represented 26% of the total 
potential corneal donors in North America dur- 
ing 1986. They found an HIV seroprevalence of 
0.68%. 

With the exception of intravenous drug users, 
HIV disease is notably more common in males 
than females. The cumulative total of reported 
AIDS cases, including pediatric cases, through 
November 1990 for males was 141,131 com- 
pared with 16,394 for females. The ratio of 
HIV-infected male-to-female adults is approxi- 
mately 13 to 1, whereas for heterosexual adult 
patients with AIDS the ratio is 2.9 to 1^ Male- 
to-female ratios for blood donors and military 
applicants were 4.6 to 1 and 5.5 to 1, respective- 


ly ? Blacks and Hispanics have 3.0 and 2.6 times 
greater incidences of AIDS compared to whites. 
These ratios increase to 12.0 and 9.3, respec- 
tively, when homosexual and bisexual men are 
excluded,’ which suggests that these groups are 
more likely to acquire HIV by intravenous drug 
use or heterosexual transmission. 

Although this information is consistent with 
many of our preconceived notions about HIV 
and AIDS, the epidemiology of this disease is 
changing. Individuals older than the age of 50 
years are making up a larger percentage of 
AIDS cases. In 1981, patients older than 50 
years made up 6.9% of the reported AIDS cases. 
This increased to 10.996 by 1987 and has re- 
mained approximately 10% since that time.” 
Evidence also suggests that the HIV epidemic is 
disproportionately increasing in geographic ar- 
eas of traditionally low incidence, such as rural 
America.” 

As the epidemic of HIV grows so does the 
number of heterosexually acquired cases, but 
the proportion of heterosexually acquired AIDS 
cases has remained stable at approximately 5% 
from 1983 to 1988. Both male-to-female and 
female-to-male transmission has been report- 
ed,” with transmission rates ranging from 8% 
to more than 5096.5 Data have been conflict- 
ing when correlating the number of contacts by 
an infected patient and the probability of sero- 
conversion. Transmission of HIV has been re- 
ported after only one heterosexual contact be- 
tween a woman and her infected partner, ^? 
whereas some women have reported more than 
200 contacts without HIV transmission." It has 
also been suggested that male-to-female trans- 
mission may be more efficient than female-to- 
male transmission." 

The incubation period, or latency period, 
from HIV infection to AIDS is often difficult to 
assess because of the frequently unknown date 
of infection. Blood transfusion-acquired AIDS 
cases are unique in that the date of exposure is 
usually known with relative accuracy. A retro- 
spective study of 1,206 transfusion-associated 
AIDS cases for which the date of transfusion 
was known showed that only 8% of those pa- 
tients developed AIDS within three years.” The 
same study suggested that of those patients 
who develop AIDS within eight years of trans- 
fusion approximately 7596 do so after 5.2 years 
and 50% after 6.7 years. A more recent study 
suggested that the incubation period of AIDS 
may be lengthening.” The impact of this long 
incubation period on assessing the magnitude 
of the epidemic is obvious. 
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The potential impact of seronegative HIV 
infection is not yet known.?' Imagawa and 
associates" reported the detection of HIV-1 by 
culture and DNA amplification in 31 of 133 
seronegative homosexual men (2396) in Los 
Angeles. The study population was selected 
because of their continued involvement in 
high-risk activities. In 27 of these individuals 
seroconversion was not demonstrated until 28 
to 36 months after viral isolation. Serologic 
reversion has also been demonstrated.” Al- 
though the incidence of seroreversion appears 
to be low (0.4%), patients have been reported to 
become seronegative by both enzyme-linked 
immunosorbent assay and Western blot analy- 
sis while still containing HIV-1 DNA within 
their peripheral blood mononuclear cells.” 
Three serologic patterns of HIV infection have 
been proposed": (1) antibody levels increase to 
high levels within the first six weeks of infec- 
tion and remain increased throughout the 
course of the disease; (2) patients serologically 
revert to an HIV-negative state by enzyme- 
linked immunosorbent assay and Western blot 
analysis after a prolonged seropositive period; 
and (3) patients seroconvert only after a pro- 
longed period of infection. The question of 
whether seronegative individuals can transmit 
HIV infection to others remains unanswered. 

Health care workers are often exposed to 
patients' bodily fluids and thus are at risk of 
contracting blood-borne diseases.??' Although 
studies on ophthalmologists and ophthalmic 
procedures have not been conducted, several 
reports of HIV seroconversion in individuals 
providing health care have been published 75? 
In a 1984 report, a nurse who had a needle-stick 
injury to her finger with the possible injection 
of a small quantity of blood seroconverted in 
seven weeks. Human immunodeficiency virus 
seroconversion has also been demonstrated in a 
health care worker who received a deep intra- 
muscular needle stick with a large-bore nee- 
dle." These two cases each had a significant 
inoculum, but seroconversion has also been 
reported after a superficial needle stick.” Three 
of these individuals??? had postneedle-stick 
viral (influenzalike) illnesses consisting of fe- 
ver, myalgias, sore throat, and in two cases?*?! a 
macular rash. These episodes occurred two 
weeks to two months after needle-stick expo- 
sure. In 1986, the Centers for Disease Control 
reported the transmission of HIV infection, 
with seroconversion, from a 24-month-old 
HIV-infected child to his mother who was pro- 
viding intensive at-home health care.? The 


mother could not recall an episode of potential 
parenteral exposure while providing care but 
did recall several instances of skin exposure to 
contaminated bodily fluids. 

These cases demonstrate that HIV-positive 
patients can transmit infection to health care 
workers. Identifying the HIV-positive individu- 
al in the health care setting, however, is often 
difficult. The HIV seroprevalence in emergency 
room patients has been shown to be as high as 
5.2%,” with the rate among those patients with 
unknown HIV status being 4.0%. Ophthalmol- 
ogists are often involved in the examination 
and care of trauma patients. Patients who had 
penetrating trauma were significantly more 
likely to be HIV seropositive than other emer- 
gency room patients, ??' with an incidence of 
HIV seropositivity as high as 1996.?! Two of five 
patients who had HIV risk factors and claimed 
to be HIV seronegative were HIV positive when 
tested in the emergency room.” Thus, it ap- 
pears that the history of a previous HIV-nega- 
tive status in a patient with known risk factors 
for HIV may not be reliable. Both of these 
studies were conducted at inner-city trauma 
centers. 

Early studies of the nosocomial risk of HIV 
infection failed to disclose seroconversion in 
exposed health care workers.” In 1988, the 
Centers for Disease Control? reported that the 
epidemiology of AIDS among health care work- 
ers was not significantly different from that for 
the general population. The same report, how- 
ever, claimed that the risk of seroconversion 
after parenteral exposure to HIV-positive mate- 
rial was approximately 0.596 and that serocon- 
version seemed to take place within six months 
of exposure. Seroconversion rates of up to 
0.94% have been reported for health care work- 
ers parenterally exposed to HIV-contaminated 
blood." A more recent study found that only 
one of 159 (0.5696) health care workers who 
reported a percutaneous HIV exposure sero- 
converted.” This health care worker had a deep 
cut from a contaminated sharp object. The rate 
of seroconversion appears to be similar for 
laboratory workers working with concentrated 
HIV.* 

The Centers for Disease Control have issued 
guidelines, which are periodically updated, for 
the prevention of transmission of HIV as well as 
other blood-borne pathogens. The Centers for 
Disease Control currently recommend the use 
of universal precautions for the handling of 
blood and certain bodily fluids,’ *^* regardless 
of the presence of HIV infection with the as- 
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sumption that all patients are capable of trans- 
mitting HIV and other blood-borne diseases. 
Barriers to skin and mucous membrane contam- 
ination should be used when handling poten- 
tially contaminated fluids. These barriers in- 
clude gloves, gowns, aprons, masks, and 
protective eye wear when appropriate. Contam- 
inated skin should be washed immediately, as 
should hands after removal of gloves. Special 
care should be taken to prevent injuries from 
sharp instruments. Needles should not be re- 
capped, bent, broken, or manipulated by hand. 
Puncture-resistant containers should be locat- 
ed conveniently for the disposal of all sharp 
instruments. Mouthpieces or other ventilation 
devices should be available when their need is 
predictable. Bodily fluids that the Centers for 
Disease Control considers potentially infec- 
tious include blood, any fluid containing visible 
blood, semen, vaginal secretions, cerebrospinal 
fluid, synovial fluid, pleural fluid, peritoneal 
fluid, pericardial fluid, and amniotic fluid.” 
Feces, nasal secretions, sputum, sweat, saliva, 
tears, urine, and vomitus are excluded unless 
they contain blood.” 

Despite these recommendations, the adher- 
ence to universal precautions is generally poor. 
The Cooperative Needlestick Surveillance 
Group reported that up to 40% of reported HIV 
exposures could have been prevented if recom- 
mended precautions were observed.® Needles 
are a potential source of infection in ophthal- 
mic practice. Common outpatient procedures 
during which this kind of exposure can occur 
include local anesthetic blocks, anterior cham- 
ber paracentesis, and postvitrectomy gas-fluid 
exchanges. Gerberding and associates” report- 
ed a 56% inadequate precaution rate among 
health care workers dealing with known pa- 
tients with AIDS and HIV-positive material. A 
more recent study showed that universal pre- 
cautions adherence among house staff was only 
16% but could be increased to 62% by provid- 
ing them with universal precaution packs con- 
taining the necessary equipment." Preventive 
compliance is therefore enhanced by continu- 
ing reminders of HIV exposure. 

Surgery in patients with HIV infection con- 
fronts the surgeon with sometimes difficult 
choices. Some might argue that surgical inter- 
vention in patients with HIV disease might put 
these patients at increased risk of infection and 
morbidity. Although surgery and anesthesia 
are known to cause immunodepression, there is 
no evidence that suggests that this markedly 
accelerates, HIV disease." The risk-benefit ratio 





of a procedure must be carefully examined 
when dealing with patients with AIDS. Less 
invasive procedures with lower morbidity can 
be substituted, in some cases, for elective surgi- 
cal procedures. The patient's life expectancy 
must also be considered when planning for 
visual rehabilitation. Small-incision cataract 
extraction may be preferable to traditional ex- 
tracapsular extraction. Similarly, silicone oil 
retinal tamponade may be superior to gas tam- 
ponade in HIV-associated retinal detachments 
because of the faster rehabilitation time and 
lack of need for prolonged positioning. 

It has been suggested that physicians have an 
obligation to treat patients with AIDS but that 
this obligation can be limited under certain rare 
circumstances.^ Although some physicians ar- 
gue that the risk of nosocomial HIV infection 
overrides their obligation to the patient, physi- 
cians have long known that they are at in- 
creased risk of potentially fatal diseases such as 
hepatitis B.” By becoming physicians we have 
accepted the risks that we know to be part of the 
profession and thus cannot forgo our responsi- 
bilities. An exception to this responsibility may 
be the pregnant physician, where the rights of 
the unborn child can be considered. Excessive 
risk to any one physician can be limited by 
having all physicians assume their professional 
obligations to these patients. 

The actual risk of HIV infection for a surgeon 
depends on several factors, including the preva- 
lence of HIV in the population being treated, 
the frequency and nature of exposures, and the 
effectiveness of precautions. Both vinyl and 
latex gloves have been shown to be effective 
barriers to virus particles,” but glove perfora- 
tion rates during general surgery have been 
reported to be as high as 48.2%.” A survey of 
surgeons in the New York City area reported 
that 86% of the surgeons responding had hada 
puncture injury during the previous year and 
that 67% of these injuries occurred in the oper- 
ating room.” Other studies reported injury and 
exposure rates of 5.6% and 6.4%, respectively, 
per operation.’ One of these studies suggest- 
ed that general surgeons were at higher risk 
than other specialties.” A report from San Fran- 
cisco General Hospital suggested that trauma 
surgery, plastic surgery, obstetric and gyneco- 
logic surgery, and orthopedic surgery carry the 
highest risk of intraoperative exposure.” A sta- 
tistically significant association was found be- 
tween exposure and intraoperative blood loss 
of greater than 300 ml or operative time of 
greater than three hours. Preoperative HIV test- 
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ing is generally believed to be unnecessary 
when universal precautions are properly ob- 
served." The knowledge of a patient's HIV risk 
factors has been shown not to make a difference 
in surgeons’ intraoperative exposure rate.” 

Ophthalmology differs from other surgical 
specialties in that exposure to blood is often 
limited; however, HIV has been isolated from 
several ocular tissues, including retina, iris, 
conjunctiva, and cornea.? Human immunodefi- 
ciency virus antigen has also been detected in 
the vitreous of patients with AIDS both with 
and without cytomegalovirus retinitis. Stud- 
ies of the tears of patients with AIDS have 
disclosed HIV," as have studies on contact lens 
rinsing solutions and high-water soft contact 
lenses worn overnight.” Given the limited 
blood and contaminated fluid exposure during 
ophthalmic surgery, universal precautions 
should ensure a reasonable degree of safety 
from HIV infection. Although in some institu- 
tions the practice of double gloving is routine,? 
this is of uncertain value in ophthalmic surgery. 

Office ophthalmic practice presents different 
problems. Tears and ocular surface tissues have 
been demonstrated to potentially harbor HIV; 
therefore, special precautions should be taken 
to prevent the spread of infection from these 
tissues. The Centers for Disease Control in 
1985 recommended that after coming in contact 
with tears, health care workers should wash 
their hands, and gloves should be worn if any 
open wounds or dermatologic conditions exist 
on the hands." Others recommended that 
gloves should be worn when the patient is a 
known HIV carrier." 

Instruments coming in contact with the ocu- 
lar surface or tears should be wiped clean and 
then disinfected by one of the following proce- 
dures: five- to ten-minute exposure to 396 hy- 
drogen peroxide; a fresh solution of 5,000 parts 
per million of free chlorine (1:10 dilution of 
common household bleach); 7096 ethanol; or 
7096 isopropanol. Contact lenses used in trial 
fittings should be disinfected by either a heat 
disinfection or hydrogen peroxide system, de- 
pending on the type of contact lens. A study 
from the Helsinki University Eye Hospital," 
however, was unable to isolate HIV from the 
tonometer prism after applanation in three 
HIV-positive patients. 

The hazard of acquiring HIV in the health 
care setting may not only be to the health care 
worker but also to the patient. Most recently the 
Centers for Disease Control reported a series of 
cases of HIV transmission from a dentist to 


three of his patients." Sequencing of HIV- 
proviral DNA disclosed a degree of relatedness 
between the patients' HIV and the dentist's that 
statistically was much greater than would be 
expected by chance alone (P = .006).™ All three 
patients had undergone invasive dental proce- 
dures by the dentist while he was infected with 
HIV. The patients had no risk factors for infec- 
tion, and no other dental office personnel were 
HIV positive. The Centers for Disease Control 
therefore recommended the use of universal 
precautions to help prevent the transmission of 
blood-borne pathogens to both health care 
workers and their patients. 

Exact policies regarding postexposure treat- 
ment of health care workers may vary, but 
recommendations have been issued.” After a 
percutaneous or mucous membrane exposure to 
a bodily fluid for which universal precautions 
should be maintained, it is recommended that 
details of the exposure be recorded, and if 
possible the source patient should be tested for 
HIV. If the source patient is HIV negative no 
further follow-up for HIV is needed. If the 
source patient is HIV positive or refuses testing, 
the exposed worker should be tested as soon as 
possible for HIV. If the initial HIV testing is 
negative the worker should be retested periodi- 
cally for at least six months. The use of 
zidovudine in the prophylaxis of postexposure 
HIV infection is controversial and not consid- 
ered necessary by the Centers for Disease Con- 
trol.“ Some health care institutions, however, 
do offer zidovudine to their exposed workers. 

Human immunodeficiency virus infection is 
no longer a disease of selected subgroups of the 
population. The disease is now appearing in 
individuals of traditionally low risk, but the 
calculation of prevalence is complicated by a 
long incubation period and an unknown contri- 
bution from seronegative disease. Health care 
workers are at risk, although limited, for noso- 
comial infection, with the seroconversion rate 
after a parenteral exposure to HIV being less 
than 196.7! Ophthalmologists are at lower 
risk than other surgical specialties because of 
the limited blood exposure during common 
ophthalmic procedures. Nevertheless, univer- 
sal precautions, particularly concerning nee- 
dles, should be observed. As many as two thirds 
of needle-stick injuries take place during the 
process of needle disposal.” Clearly, institu- 
tions should have guidelines for infection con- 
trol, which include employee education, and 
supply personnel with adequate resources to 
implement universal precautions, fectively.'? 
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Although some physicians may believe that 
they are at excessive risk of acquiring HIV 
during the practice of medicine, this is not the 
case for ophthalmologists. Thus, ophthalmolo- 
gists cannot divorce themselves from the neces- 
sity to treat these patients. To the practicing 
ophthalmologist HIV disease and AIDS may be 
infrequently encountered, but as these patients 
survive for longer periods of time" the ophthal- 
mologist will be called upon more often to 
examine and treat these patients." As medical 
science continues to learn about HIV more 
ophthalmic manifestations will undoubtedly be 
uncovered, which will necessitate more oph- 
thalmologic care in the management of HIV 
disease. 
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weeks without incident. Eleven months later, 
she developed irritation and redness in the 
right eye. Examination disclosed a 2.5 x 4.0- 
mm conjunctival epithelial erosion that sur- 
rounded a partial-thickness scleral defect at the 
site of the previous pterygium operation. The 
superior aspect of the defect was calcified. She 
was treated with topical neomycin-polymixin 
B-dexamethasone and ocular lubricants with 
patching, but the erosion did not heal over the 
next two months, and she was referred to the 
Proctor Foundation. 

Her uncorrected visual acuity was 20/20 in 
each eye. The left eye was unremarkable except 
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Francisco, CA 94122. 


Various medical treatments are used to pre- 
vent recurrence of pterygia after excision. 
These treatments include cautery, beta irradia- 


for a pinguecula. The right eye had a 2 x 1-mm 
white plaque at the 3 o'clock position, which 
filled a partial-thickness scleral ulceration with 
an overlying epithelial defect (Figure). The 


tion, topical corticosteroids, and thiotepa (tri- 
ethylene thiophosphoramide).! Mitomycin, an 
antineoplastic-antibiotic agent, has been re- 
ported to be a safe and effective adjunct to 
surgical excision.^? At concentrations of 0.04% 
or less, mitomycin is well tolerated. Reported 
side effects include conjunctival irritation, tear- 
ing, and superficial keratitis; scleral ulceration 
is infrequent. We recently saw a patient who 
developed scleral calcification after pterygium 
excision and topical treatment with mitomycin. 

A healthy, 37-year-old white woman under- 
went primary excision of a pterygium of her 
right eye by means of a bare sclera technique. 
Postoperatively she used mitomycin 0.0496 and 
topical corticosteroids four times daily for two 





Figure (Dunn and associates). Calcific plaque at 
site of pterygium operation (arrow). 
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plaque was gritty and firmly adherent to the 
underlying sclera. The adjacent conjunctiva 
was slightly raised and injected. The cornea 
was clear. Results of the remainder of the ocular 
examination were normal. 

The plaque was removed under local anesthe- 
sia. The underlying sclera was intact and the 
area healed uneventfully. Histopathologically 
the plaque stained with Alizarin red, suggest- 
ing that it was calcific. 

Mitomycin inhibits the synthesis of DNA, 
RNA, and protein. Several studies have demon- 
strated that topical mitomvcin reduces recur- 
rence rates after pterygium excision.*? Compli- 
cations include pain, photophobia, lacrimation, 
foreign-body sensation, and noninfectious 
scleral ulceration. Regimens of mitomycin 
0.02%, twice daily for five days,’ or 0.04% four 
times daily for two weeks," have been reported 
to reduce recurrence rates with only mild and 
temporary side effects. 

Scleral calcification attributable to mitomycin 
has been previously described in the Japanese 
literature.‘ Intramural bladder calcification was 
reported after bladder irrigation with mitomy- 
cin for treatment of superficial bladder cancer.’ 
Although the pathogenesis of calcification is 
not known, it may represent an extreme form of 
mitomycin-induced degenerative changes in 
the tissue. 

We report this case to alert ophthalmologists 
to another potential complication of topical 
mitomycin therapy after pterygium excision. 
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Parinaud's oculoglandular syndrome refers 
to a type of unilateral conjunctivitis associated 
with ipsilateral regional lymphadenitis and, 
occasionally, constitutional symptoms. A varie- 
ty of infectious agents can cause the syndrome, 
but the cat-scratch bacillus is probably the most 
common cause.! The type of inflammation may 
vary from pon granulomatous to 
suppurative.” We treated a patient with Pari- 
naud's oculoglandular conjunctivitis that histo- 
logically simulated a malignant lymphoma. 

A 49-year-old man had a three-day history of 
swollen left eyelids, a red eye, and tenderness 
and swelling anterior to the left ear. He had 
been bitten on the upper lip by the family kitten 
four weeks previously. Minor bleeding oc- 
curred at the site of injury and in a few days a 
pustule had formed. On examination, the left 
eye had a mucopurulent discharge. The bulbar 
and tarsal conjunctivae were markedly injected 
and demonstrated follicles on the lower palpe- 
bral conjunctiva and a diffuse papillary reac- 





* 


Fig. 1 (Fanous and Margo). An erythematous nod- 
ule (asterisk) is present in the superior bulbar con- 
junctiva separate from the palpebral lobe of the 
lacrimal gland. The conjunctiva is diffusely injected 
and has a mucopurulent discharge. 
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Fig. 2 (Fanous and Margo). The conjunctival biopsy 
specimen shows large atypical lymphocytes with 
dense nuclear chromatin and variable nuclear 
shapes. A mitotic figure (arrow) is present (hematox- 
ylin-eosin, X 450) 


tion. A 3-mm erythematous nodule was present 
in the superotemporal bulbar conjunctiva sepa- 
rate from the palpebral lobe of the lacrimal 
gland (Fig. 1). An ipsilateral preauricular node 
was enlarged and tender. Half of a biopsy 
specimen of the conjunctival mass was sent for 
bacterial and fungal cultures. Tetracycline, 500 
mg taken orally three times a day, and topical 
sulfacetamide 1096 to the left eye four times a 
day were prescribed. 

Pertinent laboratory studies disclosed a nor- 
mal complete blood cell count; serologic tests 
for syphilis were negative (hemagglutination 
treponemal test for syphilis and rapid plasma 
reagin). An IgG titer to Epstein-Barr viral 
capsid antigen was positive but the IgM titer 
was negative. A purified protein derivative skin 
test was negative. Bacterial and fungal cultures 
were negative. 

The conjunctival biopsy specimen consisted 
of a diffuse proliferation of large mononuclear 
cells, many of which showed considerable nu- 
clear hyperchromatism and atypia (Fig. 2). 
Scattered nuclear debris, plasma cells, and a 
few eosinophils were present but only at the 
periphery of the specimen; granulomas were 
not seen. Special stains for fungi and acid-fast 
bacteria were negative as was the Warthin- 
Starry stain for the cat-scratch bacillus. The 
diagnosis of the biopsy specimen was described 
as atypical lymphoid hyperplasia and the slides 
were referred to the hematopathology laborato- 
ry for review. The specimen was interpreted by 
two pathologists as a large-cell lymphoma. 


They requested additional fresh tissue for im- 
munofluorescence studies and flow cytometry, 
and further histologic sections. 

When the patient returned three weeks later 
for a second biopsy and lymph node aspirate 
after completing his course of tetracycline, the 
examination results were normal. The conjunc- 
tiva was clear and the regional adenopathy 
resolved. The Hanger-Rose intradermal skin 
test for cat-stratch disease was positive (1.3 cm 
induration) at 48 hours. 

Several benign conditions histologically sim- 
ulate malignant lymphoma.’ We are aware of at 
least one case of cat-scratch disease in which a 
biopsy specimen of the preauricular mass was 
mistaken histologically for a lymphoma.’ The 
distinction between lymphoma and reactive 
lymphoid hyperplasia can be difficult, particu- 
larly when the size of the specimen is small. 
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Sarcoidosis is a multisystem granulomatous 
disease of unknown cause. It frequently affects 
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the lungs, skin, and eyes.’* Ocular sarcoidosis 
manifests itself in a variety of ways including 
conjunctival granulomas, keratoconjunctivitis 
sicca from granulomatous infiltration of the 
lacrimal gland, anterior, intermediate, and pos- 
terior uveitis, retinal vasculitis, and optic nerve 
involvement with disk edema, optic neuritis, or 
optic atrophy.'* 

A 38-year-old black woman complained of 
ocular pain and blurred vision in her right eye, 
which had begun one week previously. She had 
had several episodes of ocular discomfort and 
blurred vision in the same eye over the previous 
12 months. Systemic sarcoidosis had been diag- 
nosed two years previously when the patient 
was found to have hilar lymphadenopathy and 
interstitial lung disease, as well as recurrent 
calcium oxalate kidney stones secondary to 
hypercalcemia. The patient had not previously 
visited an ophthalmologist concerning her 
symptoms. She denied any use of systemic, 
periocular, or topical corticosteroids. Her visu- 
al acuity without correction was R.E.: counting 
fingers at 6 inches and L.E.: 20/30. Slit-lamp 
examination of the right eye disclosed a 9 X 
1.5-mm inferior circumlimbal staphyloma com- 
pletely covered by conjunctiva (Figure). The 
area overlying the staphyloma was elevated 1 to 
2 mm and appeared taut. Further examination 
of the anterior segment showed diffuse micro- 
cystic edema of the cornea with mutton-fat and 
pigment keratic precipitates on the endotheli- 
um, moderate cell and flare in the anterior 
chamber, and focal areas of posterior syne- 
chiae. The left eye was unremarkable. Intraocu- 
lar pressure by applanation tonometry was 26 
mm Hg in the right eye and 16 mm Hg in the left 





Figure (Zeiter and associates). Right eye with pos- 
terior synechiae and perilimbal anterior staphyloma 
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eye. There was a red reflex without retinal 
detail in the right eye and the fundus of the left 
eye was normal. The patient was treated with 
orally administered prednisone (80 mg/day), 
topical 1% prednisolone acetate, 0.5% timolol 
maleate, and 5% homatropine. 

When the patient returned one week later 
there was marked symptomatic improvement. 
Uncorrected visual acuity was R.E.: 20/200 and 
L.E.: 20/30. The inferior perilimbal staphyloma 
was still present, but the microcystic edema of 
the cornea had cleared and the number of 
keratic precipitates had markedly decreased. 
Intraocular pressure by applanation tonometry 
was 26 mm Hg in the right eye and 12 mm Hgin 
the left eye. Gonioscopy of the right eye dis- 
closed 360 degrees of peripheral anterior syne- 
chiae. Fundus examination disclosed a cup/ 
disk ratio of 0.9 in the right eye and 0.4 in the 
left eye. The patient could not be given carbonic 
anhydrase inhibitors because of her kidney 
problems, and three days later she underwent 
an uncomplicated trabeculectomy in the right 
eye. Two weeks later, the patient was asympto- 
matic with a best-corrected visual acuity of 
R.E.: 20/100 and L.E.: 20/20. Slit-lamp exami- 
nation of the right eye showed a functioning 
fistula superiorly with a diffuse conjunctival 
bleb. The inferior perilimbal staphyloma had 
decreased in height and area. The anterior 
chamber was deep and quiet. Applanation to- 
nometry disclosed intraocular pressures of 12 
mm Hg in the right eye and 16 mm Hg in the left 
eye with no medications. With the reduction of 
intraocular pressure and control of inflamma- 
tion, we elected to observe the staphyloma 
closely. After eight months there was no 
change in the size of the staphyloma, and the 
intraocular pressure of the right eye remained 
between 12 and 15 mm Hg. 

Staphyloma formation results from the inter- 
action of the distending force provided by the 
intraocular pressure and the tensile strength of 
the sclera. In a normotensive eye, staphylomas 
occur where scleral tensile strength is reduced? 
This reduction in scleral tensile strength may 
be secondary to noninflammatory thinning dis- 
orders such as axial myopia or congenital colo- 
bomas.” Loss of tensile strength may also result 
in areas of traumatic scleral dehiscence as well 
as areas of scleral destruction by episodes of 
vasculitis associated with collagen vascular dis- 
eases or chronic uveitis.? In eyes with increased 
intraocular pressure the distending effects may 
exceed the normal scleral tensile strength to 
create a staphyloma. The sclera between the 
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ciliary body and the corneoscleral limbus is one 
such area where distending pressure may ex- 
ceed scleral tensile strength, thus resulting in a 
staphyloma. This is exemplified by our patient 
who had severe uveitis and secondary glauco- 
ma, both of which resulted from sarcoidosis. 

By LaPlace's Law, once a staphylomatous 
area begins to protrude, the tension in the 
sclera over that area is greater than in adjacent, 
noninvolved sclera. This increased tension re- 
sults in progressive ectasia. To arrest growth of 
the staphyloma, one must either restore tensile 
strength or lower the distending pressure. In 
our patient, intraocular pressure was success- 
fully reduced with a trabeculectomy, thereby 
reducing the scleral tension over the staphylo- 
ma. This reduction in scleral tension resulted in 
a marked decrease in the amount of protrusion 
of the staphyloma, thus averting the need for a 
scleral-patch grafting procedure. 
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Colobomas and optic nerve pits are closely 
related and are the result of incomplete closure 
of fetal tissue.’ They often occur with sensory 
macular retinal detachments, and visual symp- 
toms and are usually found in persons over 20 
years of age. A variety of methods have been 
advocated for treating the associated sensory 
retinal detachments. These treatments include 
patching, bedrest, corticosteroids, vitrectomy, 
scleral buckling procedures, gas-fluid ex- 
change, and photocoagulation.* Spontaneous 
reattachment has also been reported.!^' We 
encountered a total retinal detachment with 
subsequent spontaneous reattachment in an 
infant with a microphthalmic eye and an optic 
nerve coloboma. 

At pediatric examination, a neonate had a 
small left eye. When the infant was 2 weeks of 
age, ophthalmic examination disclosed relative 
enophthalmos in the left eye and light percep- 
tion in both eyes with no afferent pupillary 
defect. The corneas were clear and measured 11 
X 11 mm in the right eye and 9.5 x 10 mm in 
the left eye. Ophthalmoscopy disclosed a nor- 
mal right eye; however, a temporal retinal de- 
tachment involving the macula was present in 
the left eye. The retinal detachment was con- 
firmed by ultrasound (Figure, left). 

Examination of the infant under anesthesia at 
7 weeks of age disclosed a completely detached 
retina and a colobomatous optic nerve with an 
inferior shallow optic nerve pit. A fine, white 
stalk thought to represent persistent hyaloid 
tissue extended close to the back of the lens. 
Ultrasound showed a funnel-shaped total reti- 
nal detachment. The space outside the funnel 
was filled only with fluid. Intraocular pressure 
was 5 mm Hg in the right eye and 15 mm Hg in 
the left eye. Magnetic resonance imaging dis- 
closed no intracranial abnormalities. 

The infant was reexamined under anesthesia 
at 6 months of age, and the retina had com- 
pletely reattached (Figure, right). Pigmentary 
stippling of the macular area with a decreased 
foveal reflex was present as well as peripheral 
atrophic spots and pigmentary changes consis- 
tent with a previous retinal detachment. 

The cause of retinal detachments associated 
with optic nerve colobomas and pits is un- 
known. Theories previously reported include 
communication of the subretinal space with 
cerebral spinal fluid, communication with the 
vitreous, or leakage of the peripapillary circula- 
tion.** In adults a three-month period of obser- 
vation has been recommended before laser 
treatment, gas injection, vitrectomy, or air-fluid 
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exchange,” but the treatment of infants is less 
clear. One should keep in mind the possibility 
of spontaneous reattachment of retinal detach- 
ments in patients with optic nerve pits and 
colobomas. 
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Scapuloparoneal muscular dystrophy is a 
rare myopathy of the proximal shoulder and 
anterior leg muscles.’ Patients develop foot 
drop early in the course of the disease, followed 


Figure (Bochow and associates). 
Left, Ultrasound B-scan demon- 
strates retinal detachment. Right, 
Optic nerve coloboma and reat- 
tached retina. 


by shoulder-girdle weakness. Sporadic, autoso- 
mal-dominant, and x-linked recessive cases 
have been reported.* There are no known ocular 
associations with scapuloparoneal muscular 
dystrophy. We encountered a case of scapulo- 
paroneal dystrophy with retinal telangiectasis. 

A 25-year-old woman complained of floaters 
in her left eye. Best-corrected visual acuity was 
R.E.: 20/25 and L.E.: 20/30. Ophthalmoscopic 
examination disclosed tortuosity and telangiec- 
tasis of the blood vessels in the far temporal 
periphery of each eye. Localized old vitreous 
hemorrhage was present inferotemporally in 
the right eye, and a recent vitreous hemorrhage 
was visible in the left eye. Results of the re- 
mainder of the ocular examination were nor- 
mal. Fluorescein angiography showed telangi- 
ectatic vessels that leaked fluorescein in the 
periphery of each eye (Figure). Transconjuncti- 
val cryopexy was performed to close the abnor- 
mal vessels in the left eye. 

A complete medical history disclosed that the 
patient had had some delay in walking secon- 





Figure (Daily and Dickey). Fluorescein angiogram 
of the left eye showing vascular telangiectasis with 
overlying vitreous hemorrhage. 
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dary to contracted achilles tendons, which were 
surgically corrected between the age of 3 and 4 
years. Occasional shoulder achiness and weak- 
ness began when the patient was about 15 years 
old. Within the past year she had noticed some 
painless arm weakness when she opened jars or 
scooped ice cream. The patient had nevér no- 
ticed any facial weakness, difficulty in whis- 
tling, or difficulty sucking through a straw. 
Physical inspection of the patient disclosed 
posterior scapular winging on arm elevation, 
and small anterior leg compartments. A muscu- 
lar dystrophy was suspected. 

Neurologic consultation confirmed weakness 
in the scapuloparoneal distribution. Results 
were otherwise normal. Specifically, the facial 
muscles were uninvolved. Serum creatinine ki- 
nase and aldolase levels were normal. Results 
of nerve conduction velocity studies were nor- 
mal, which excluded a neurogenic cause for the 
patient's weakness. Results of electromyogra- 
phy of several arm and leg muscles, and biopsy 
of the contralateral deltoid muscle were consis- 
tent with a myopathic process. Scapulopero- 
neal muscular dystrophy was diagnosed. The 
patient's father had Parkinson's disease. Her 
brother and sister had normal results from 
neuromuscular examinations. The mother was 
dead. 

This case of retinal telangiectasis in scapulo- 
peroneal dystrophy is unusual. Retinal telangi- 
ectasis has been reported in a similar muscular 
dystrophy, that of a facioscapulohumeral distri- 
bution.** Facioscapulohumeral dystrophy has 
prominent facial involvement and characteristi- 
cally displays autosomal-dominant inheritance. 
The Research Group on Neuromuscular Diseas- 
es has classified scapuloperoneal dystrophy as 
a probable variant of facioscapulohumeral dys- 
trophy, and this is a generally accepted posi- 
tion? We recommend neurologic examination 
to exclude a muscular dystrophy in patients 
who have retinal telangiectasis not characteris- 
tic of Coats' disease. 
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Recombinant interferon alpha 2a is a systemi- 
cally administered drug that inhibits angiogen- 
esis. It has been successfully used for the past 
2'^ years to treat rapidly progressive pulmonary 
hemangiomatosis and angiosarcomas in chil- 
dren.! In vitro, the drug inhibits endothelial cell 
migration* and shields receptor sites of endo- 
thelial cells from growth factors? 

Since January 1990, I have used this drug to 
treat seven patients with subretinal neovascu- 
lar membranes secondary to age-related macu- 
lar degeneration. The neovascular membranes 
were either completely within the foveal avas- 
cular zone or encroached onto this zone. Each 
patient signed an informed consent, and under- 
stood that other options consisted of laser 
photocoagulation or close observation. 

In six eyes the membrane was 1 disk diameter 
or less in size. The initial visual acuity in the 
patients ranged between 20/40 and 20/100. 
The final visual acuity in five eyes was between 
20/25 and 20/70. Each eye demonstrated a 
reduction in the size of the scotoma. One eye, 
considered a failure, improved from 5/200 to 
20/60 after six weeks of treatment. After treat- 
ment with the drug for one month, a recurrence 
of the subretinal neovascular membrane result- 
ed in a visual acuity of 20/100. 

A membrane in the seventh patient was ini- 
tially larger than 1 disk diameter. Visual acuity 
was 20/80. This membrane did not decrease in 
size as the other six smaller membranes did. 
The membrane became fibrotic, yielding final 
visual acuity of 5/200. 
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Fig. 1 (Fung). Fundus of a 67-year-old woman, seen 
Sept. 11, 1990. Visual acuity was L.E.: 20/40 J10. 
Visual acuity in the right eye was finger counting at 1 
ft secondary to a large disciform scar that had 
developed two years earlier. The arrow points to a 
subretinal neovascular membrane beneath the nasal 
macula. A thin layer of blood had already extended 
beneath the fovea. 


Successful outcome was limited to recent, 
small, subretinal neovascular membranes. 

Interferon alpha 2a was administered daily or 
every other day in small, subcutaneous injec- 
tions. Each patient was examined by an oncolo- 
gist/hematologist for baseline studies, and fol- 
low up examinations. To minimize the initial 
side effects, each patient received 1,500,000 
units /m' of skin surface every other day for two 
doses. After that, they received 3,000,000 
units/m? of skin surface every other day or 
Monday, Wednesday, and Friday of each week. 

The dose is dependent upon the response of 
the abnormal subretinal membrane. The medi- 
an total dose in these patients was 75 x 10° 
units, given over a six- to eight-week period. 
The initial side effects were mild myalgia and 
fatigue. A low grade fever and anorexia were 
infrequent. Oral acetaminophen (Tylenol) min- 
imized these symptoms. Complete blood cell 
counts were made every two weeks. No patient 
developed significant hematologic problems. 
The wholesale cost of 75 X 10° units is approxi- 
mately $550.00. In this pilot study, the drug 
was provided by Roche Laboratories without 
charge. 

Each patient had a complete ophthalmic ex- 
amination with color and fluorescein photogra- 
phy (Figs. 1 and 2) every two weeks. In the 
successful cases, resolution of the membrane 


Fig. 2 (Fung). After seven weeks of interferon alpha 
2a therapy (total dose of 195 x 10° units) visual 
acuity was L.E.: 20/20 J1. To date, the patient's 
vision remains the same. 


for four weeks was used as the end point to 
terminate the injections. In the unsuccessful 
case, treatment was stopped after 90 x 10° units 
had been given with no evidence of a favorable 
response. 
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A 24-year-old white man with 20 diopters of 
myopia in each eye and normal intraocular 
pressures in both eyes had cornea! edema in the 
right eye. There was no history of ocular trauma 
or family history of ocular disease. Pupillary 
dilation caused anterior subluxation of the pa- 
tient's microspherophakic lenses. With the pa- 
tient supine, the lenses were reposited into the 
posterior chamber. The corneal edema in the 
right eye did not resolve and penetrating kera- 
toplasty was performed. The operation was 
complicated by anterior subluxation of the lens 
with vitreous loss. This required an open-sky 
vitrectomy and wedge resection of the iris at the 
pupillary margin to maintain the lens in its 
normal anatomic position. A prophylactic laser 
iridotomy was performed in the left eye. Con- 
tact lenses were dispensed. Approximately four 
months later, bilateral nasal chemosis devel- 
oped. The chemosis initially was attributed to 
contact-lens wear, but persistently low intraoc- 
ular pressures and staphylomatous limbal 
changes prompted further examination. 

At examination visual acuity was R.E.: 20/60 
and L.E.: 20/40. Slight obliquity of the palpe- 
bral fissures, malar hypoplasia, frontal bossing, 
and septal deviation were present. The pupils 
were horizontally oval and decentered nasally. 
Slit-lamp biomicroscopy showed elevated, 
avascular, and microcystic nasal filtration blebs 
in both eyes (Fig. 1). No inflammation or pe- 
ripheral corneal thinning was noted in either 


Fig. 1 (Pasquale and associates). Slit-lamp photo- 
graph of the left eye. Contact-lens wear was required 
to correct severe lenticular myopia. Staphylomatous 
limbal changes and a filtration bleb are present 
nasally. The cystic conjunctiva overhangs the periph- 
eral cornea, superonasally (arrows). 








Fig. 2 (Pasquale and associates). Goniophotograph 
of the nasal angle of the left eye shows absence of 
limbal structures and a focal iris depression leading 
to a filtration cleft. Peripheral anterior synechiae 
(arrows) are present on either side of the filtration 
cleft. 


eye. No iris transillumination defects were 
present except in an area of prior surgical ma- 
nipulation in the right eye. Iridophacodonesis 
and microspherophakia were present bilateral- 
ly. However, the lenses were clear and well 
centered in the posterior chamber. Gonioscopy 
disclosed cavernous clefts in the areas of the 
filtration blebs (Fig. 2). Elsewhere, numerous 
peripheral anterior synechiae were scattered 
between areas of widely open angle. Intraocu- 
lar pressure was 8 mm Hg in the right eye and 6 
mm Hg in the left eye. The right optic disk had 
an ill-defined cup with mild posterior bowing 
of the temporal rim. The left disk was normal. 
There was neither posterior staphyloma nor 
choroidal effusion. The axial length measured 
22 mm in each eye. Physical examination dis- 
closed no arachnodactyly, brachymorphia- 
brachydactyly, joint or skin hyperextensibility, 
rash, or heart murmurs. A radiologic survey 
failed to disclose other skeletal abnormalities. 
Results of echocardiogram and electrocardio- 
gram were normal. 

Two other reported cases of filtration blebs 
without limbal surgery occurred after sponta- 
neous rupture of Descemet’s membrane in Ter- 
rien’s marginal degeneration.’ Although equa- 
torial and limbal staphyloma can occur with 
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chronic glaucoma, the reason for limbal scleral 
dissolution and subconjunctival filtration in 
this case is unclear. Ectopia pupillae in our case 
was probably secondary to the pattern of pe- 
ripheral anterior synechiae rather than an in- 
trinsic iris abnormality. There was no evidence 
for a connective tissue disorder such as Marfan 
syndrome, Weill-Marchesani syndrome or 
Ehlers-Danlos syndrome. Despite slightly dys- 
morphic features, our patient's microsphero- 
phakia appears to be an isolated defect. Cases 
of mandibulofacial dysostosis (Treacher-Col- 
lins syndrome) with microspherophakia exist,” 
but salient features of this craniofacial deformi- 
ty,! were absent in our case. 
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Differential Intraocular Pressure in 
Restrictive Strabismus 
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The possibility of a restrictive vs a paretic 
component has to be considered during the 
evaluation of an incomitant strabismus with 
limited ductions. This differentiation is impor- 
tant for diagnosis and surgical management, 
which in many cases will involve an attempt to 
release any significant restrictions. Ideally, the 
forced duction test is used to determine if a 





NEN 2 

Fig. 1 (Munoz and Capó). Patient with thyroid 
ophthalmopathy and a right hypotropia. In primary 
position of gaze the intraocular pressure of the right 
eye measures 17 mm Hg. 


limited duction in a case of strabismus is caused 
by restriction.! This test requires good patient 
cooperation and an experienced examiner to 
interpret it. Differential intraocular pressure 
can be used as an objective, indirect way to 
demonstrate the presence of restriction.” In our 
experience this is facilitated with the use of the 
Tono-Pen. Its advantages include a small tip 
and easy maneuverability, which allows mea- 
surement of the intraocular pressure in extreme 
positions of gaze. The intraocular pressure is 
measured in primary position and compared 
with the measurement while the eye attempts 
rotation into its limited field of gaze. An in- 
crease in the intraocular pressure of more than 
5 mm Hg suggests that a healthy muscle has 





Fig. 2 (Muñoz and Capó). The intraocular pressure 
of the right eye increased to 28 mm Hg as the patient 
attempted to look in the limited field of gaze, up and 
to the right, suggesting a tight right inferior rectus 
muscle. 
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contracted against a tight antagonist muscle or 
surrounding tissues. This induces compression 
of the globe and increased intraocular pressure. 
This test is useful in thyroid ophthalmopathy 
(Figs. 1 and 2), orbital floor fractures, and 
strabismus after orbital or retinal detachment 
surgery. 


References 


1. Metz, H. S.: Restrictive factors in strabismus. 
Surv. Ophthalmol. 28:71, 1983. 

2. Helveston, E. M., Bick, S., and Ellis, F. D.: Dif- 
ferential intraocular pressure as an indirect measure 
of generated muscle force. Ophthalmic Surg. 11:386, 
1980. 


Corneal Autografts for External 
Knots In Transsclerally Sutured 
Posterior Chamber Lenses 


Frank A. Bucci, Jr., M.D., 
Edward J. Holland, M.D., 
and Richard L. Lindstrom, M.D. 


Department of Ophthalmology, University of Minne- 
sota School of Medicine. 


Inquiries to Frank A. Bucci, Jr., M.D., 7006 Apple Creek 
Rd., Sylvania, OH 43560. 

Transsclerally sutured posterior chamber 
lenses at the time of penetrating keratoplasty 
for pseudophakic bullous keratopathy have 
been placed as an alternative to anterior cham- 
ber and iris sutured posterior chamber lenses.’ 
Erosions of transscleral polypropylene suture 
knots through conjunctiva alone, and through 
scleral flaps under conjunctiva have been ob- 
served.^* The exposure of this suture creates a 
potential direct pathway for organisms or epi- 
thelial downgrowth to the interior of the eye. 
Endophthalmitis has been reported twice in the 
setting of transsclerally sutured implants and 
eroded 9-0 polypropylene suture knots.** The 
suture knot eroded through a scleral flap and 
overlying conjunctiva six years after surgery in 
one case.’ In the second case, the knot eroded 
through conjunctiva alone five months postop- 
eratively.' 

An exposed suture is also at risk for inadver- 
tent postoperative manipulation and breakage 
by those not yet familiar with this relatively 








new surgical procedure. Fibrosis of haptics to 
the ciliary body has not been observed.’ Posi- 
tioning of the haptics in the ciliary sulcus is 
frequently not achieved.” A case has been re- 
ported in which the transscleral implant fell 
into the vitreous cavity after the external fixa- 
tion suture was cut at the time of surgical 
removal secondary to epithelial downgrowth. 
Thus, the integrity of the fixation sutures is 
essential to ensure proper support and posi- 
tioning of these implants. 

We have used an alternative surgical tech- 
nique to address the complication of eroded 
transscleral sutures. Half-thickness corneal au- 
tografts are used to cover the polypropylene 
knots present on bare sclera. The patient's own 
corneal button, removed earlier in the proce- 
dure, is the source of these patch grafts. A 
trephine, 2.5 mm in diameter, is used to excise 
two full-thickness grafts from the larger recipi- 
ent corneal button. Each graft is split at the 
midstromal level. The posterior half of the graft 
with Descemet's membrane facing upward is 
placed on bare sclera over the 10-0 polypropyl- 
ene knot. The autograft is sutured to the sclera 
with two small interrupted 10-0 nylon sutures. 
The conjunctiva from the adjacent peritomy is 
placed over the patch graft and secured at the 
corneoscleral limbus (Figure). In one patient, 
the autografts were successfully secured over 
the Prolene knots by using fibrin tissue glue 
formulated from commercially prepared throm- 
bin and cryoprecipitate obtained from the pa- 
tient's own blood. 

We have performed this technique in eight 
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Figure (Bucci, Holland, and Lindstrom). Corneal 
autograft secured with two 10-0 nylon sutures covers 
a transscleral protein suture knot eight months post- 
operatively. 
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patients. Follow-up ranged from four to 15 
months. Migration of the autograft, erosion of 
the polypropylene suture, and the formation of 
dellen has not occurred. No acute or late in- 
flammatory reactions have been observed and 
all autografts have remained clear. A marginal 
degree of thinning of the autograft occurred 
during the first month postoperatively. By the 
second month, moderate amounts of vascular- 
ization were at the base of the autograft (Fig- 
ure). 

Potential advantages of this procedure in- 
clude the following: (1) A durable barrier and 
tissue mass is provided by Descemet's mem- 
brane and corneal stroma. (2) The perfect im- 
munologic match of the autograft provides no 
foreign antigens to incite rejection of the trans- 
plant. (3) The status of the polypropylene knot 
can be continuously monitored through the 
clear autograft. (4) The need to raise scleral 
flaps is avoided. (5) A patch graft is used with- 
out the inconvenience of obtaining tissue from 
the Eye Bank. 

This technique can be used as the surgeon's 
primary method of guarding against eroded 
Prolene sutures at the time of penetrating kera- 
toplasty and transsclerally sutured lens im- 
plants. Alternatively, the selective use of these 
autografts has been effective in eyes with exces- 
sive perilimbal scarring from previous surgical 
procedures. The formation of anatomically 
sound scleral flaps in these eyes has frequently 
been difficult. 
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The Elastic Properties of the Lens 
Capsule in Capsulorhexis 


EDITOR: 


In the article, “The elastic properties of the 
lens capsule in capsulorhexis,” by E. I. Assia, 
D. J. Apple, J. C. Tsai, and E. S. Lim (Am. J. 
Ophthalmol. 111:628, May 1991), the authors 
present a convincing case for optimizing the 
size of the capsulorhexis on the basis of the 
method of cataract removal. They also docu- 
ment the possibility of avoiding relaxing inci- 
sions when using capsulorhexis for planning 
extracapsular cataract extraction. We wish to 
emphasize the importance of corneal magnifi- 
cation at the anterior capsular plane when 
measuring the anterior capsular opening in 
vivo during cataract surgery. 

All measurements of the anterior capsule de- 
scribed in the article are made after removal of 
the cornea. The anterior capsule is magnified 
approximately 1.15 times when viewed 
through the normal cornea. A capsulectomy 
that appears 7.0 mm in diameter during sur- 
gery would be only 6.1 mm in diameter if di- 
rectly measured, as described in the article. 
Although the error would be proportionally 
less for smaller openings, the authors' data 
suggest there would be an increased likelihood 
of complications by not accounting for this 
magnification when creating the anterior cap- 
sulectomy. We make this point to enhance the 
transfer of the important information con- 
tained in this article to everyday application. 
We congratulate the authors on their approach 
to this important topic. 


KEVIN L. WALTZ, M.D. 
MELVIN L. RUBIN, M.D. 
Gainesville, Florida 
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Reply 
EDITOR: 


We thank Drs. Waltz and Rubin for their 
comments concerning our article. The labora- 
tory measurements of capsulectomy size were 
indeed direct measurements of lenses of hu- 
man eyes obtained post mortem and the corne- 
al magnification of 1.15 times was not consid- 
ered. We agree that this magnification should 
be taken into consideration during clinical op- 
erations when precise sizing of the anterior 
capsular opening is required. 


EHUD I. ASSIA, M.D. 

DAVID ]. APPLE, M.D. 

JULIE C. TSAI, M.D. 
EDWARD S. LIM, M.D. 
Charleston, South Carolina 


Herpes Simplex Dendritic Keratitis 
After Keratoplasty 


EDITOR: 

In the article, "Herpes simplex dendritic ker- 
atitis after keratoplasty’’ by M. J. Mannis, 

R. D. Plotnik, I. R. Schwab, and R. D. Newton 
(Am. J. Ophthalmol. 111:480, April 1991), 
three patients who had no history of herpetic 
disease developed herpes simplex viral kerati- 
tis between three and 11 months after pene- 
trating keratoplasty. The authors concluded 
that herpes simplex may cause late-onset epi- 
thelial defects after keratoplasty even in the 
absence of a history of herpes simplex kerati- 
tis. Results from our laboratory and clinical 
studies support their findings. We reported 
that early-onset, as well as late-onset, epitheli- 
al defects after keratoplasty may be caused by 
a herpes infection; unfortunately, the authors 
failed to cite our investigations. 

In our Letter to THE JOURNAL, "Herpes 
simplex virus and persistent epithelial defects 
after penetrating keratoplasty,” (Am. J. Oph- 
thalmol. 109:95, January 1990), we described a 
patient with no history of herpes keratitis who 
developed a persistent paracentral, geographic, 
epithelial defect involving the donor-recipient 
interface immediately after keratoplasty. The 
defect was present on postoperative day 1, re- 


mained essentially unchanged for two weeks, 
and did not heal completely until four weeks 
postoperatively. Ocular herpes cultures were 
obtained on postoperative days 1, 2, 6, and 15. 
Two separate cultures obtained on the sixth 
day were positive for herpes simplex virus. 

Nearly 40 years ago, Carton and Kilbourne! 
associated reactivation of latent herpes simplex 
in humans with surgical trauma. Since the cor- 
nea is highly innervated principally by fibers 
originating in the trigeminal ganglion, we pos- 
tulated that corneal nerve damage from kerato- 
plasty would similarly reactivate latent virus 
and result in postkeratoplasty herpes simplex 
keratitis.^? Using the rabbit we demonstrated 
that autograft penetrating keratoplasty in con- 
junction with postoperative corticosteroids sig- 
nificantly increased herpes ocular shedding, 
epithelial ulceration, and stromal keratitis.’ In 
this model, viral shedding and large, geo- 
graphic, epithelial defects appeared during the 
first 14 days after keratoplasty. Dendritic le- 
sions and stromal keratitis appeared 26 to 82 
days after surgery. We concluded that the sur- 
gical trauma from keratoplasty immediately 
precipitated viral shedding in the tear film, 
which resulted in early corneal infection and 
persistent geographic epithelial defects. We 
further postulated that the herpetic corneal le- 
sions observed weeks to months later may be 
the result of regenerating corneal nerves that 
serve as a conduit for the passage of infectious 
virus from the site of ganglionic latency to the 
cornea. Therefore, viral reactivation may occur 
during two periods after keratoplasty: early 
(days after surgery), as observed in our pa- 
tient, and late (weeks to months after surgery), 
as observed by Mannis and colleagues. In the 
rabbit model, oral acyclovir prophylaxis was 
effective in reducing herpes simplex virus re- 
currences after keratoplasty.‘ In rabbits harbor- 
ing latent virus, positive cultures coincided 
with herpetic geographic ulcers only 29% of 
the time.” Multiple cultures, as well as other 
diagnostic aids such as ELISA, immunofluores- 
cence, and immunoperoxidase studies, may be 
needed to establish the diagnosis. 


CRAIG F. BEYER, D.O. 

St. Louis, Missouri 

JAMES M. HILL, Ph.D. 
THOMAS J. BYRD, M.D. 
HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 
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Reply 


EDITOR: | 
We appreciate the comments of Drs. Beyer, 
Hill, Byrd, and Kaufman. Their work has sig- 
nificantly contributed to our understanding of 
herpes simplex keratitis. Indeed, their studies 
have helped elucidate the role of surgical trau- 
ma, corneal nerve disruption, corticosteroids, 
and antivirals such as acyclovir in the reactiva- 
tion of latent herpes simplex and the develop- 
ment of keratitis. The patients in our study 
differed from those described in previously 
published reports in several respects. Our pa- 
tients had no known history of previous her- 
pes simplex keratitis. Their epithelial defects 
developed in the late postoperative period, not 
in the immediate or early postoperative period. 
Further, only one of three of the patients was 
receiving intensive topical corticosteroids for 
graft rejection. The other two were receiving 
maintenance doses of topical corticosteroids. 
The purpose of our study was to emphasize 
the importance of considering herpes simplex 
keratitis in the differential diagnosis of late- 
onset epithelial defects after keratoplasty, even 
in the absence of a history of herpes simplex 
keratitis. We agree that corneal and conjuncti- 
val cultures as well as other diagnostic aids 
such as immunofluorescence may be extremely 


helpful in the evaluation of both early and 
late nonhealing epithelial defects after kerato- 


plasty. 


MARK J]. MANNIS, M.D. 
RONALD D. PLOTNIK, M.D. 
IVAN R. SCHWAB, M.D. 

R. DALE NEWTON, B.A. 
Sacramento, California 


Prevalence of Lattice Degeneration and 
its Relation to Axial Length in Severe 
Myopia 


EDITOR: 

In the article, "Prevalence of lattice degener- 
ation and its relation to axial length in severe 
myopia,” by J. M. Celorio and R. C. Pruett 
(Am. J. Ophthalmol. 111:20, January 1991), 
the authors mention that areas of lattice de- 
generation frequently show a fishbone or 
cross-hatch pattern. In the older, European lit- 
erature, lattice degeneration without a fish- 
bone pattern was referred to as "snail-track 
degeneration," which aptly compared its ap- 
pearance to the glistening slime trail left by a 
passing snail. It is a pity that snail-track and 
lattice (fishbone) degenerations are considered 
as a single entity in discussions of chorioreti- 
nal lesions associated with retinal detachment. 

Snail-track degeneration is a common find- 
ing in young myopic individuals, which fre- 
quently disappears with advancing age. It 
seems to be less frequently associated with ret- 
inal detachment than is lattice (fishbone) de- 
generation, but there are no figures in the lit- 
erature to substantiate or repudiate this 
impression. Could the authors provide a 
breakdown of the prevalence of snail-track and 
of lattice (fishbone) degenerations in relation 
to axial length and age? 


STANLEY HYAMS, M.D. 
Haifa, Israel 


Reply 


EDITOR: 

Schepens’ coined the term "lattice degen- 
eration” in 1952. After more than 30 years of 
additional observation, it was his opinion that 
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in favor of classifying snail track degeneration 
as a separate type or degeneration.” Further, 
in the XXX Edward Jackson Memorial Lecture, 
Straatsma and associates” indicated that retinal 
alterations described as snail-track degenera- 
tion or blood-vessel network degeneration 
were considered variations of a single disease. 
The current literature still fails to provide data 
to support the notion that snail-track and 
more typical lattice lesions are distinct retinal 
degenerations rather than different aspects of 
the same pathologic process. 

In our own investigation, we looked for the 
classical cross-hatched vessel pattern. In other 
quasi lesions without cross-hatching (snail 
track) were found in the same fundus, they 
were counted as lattice. Our statistics did not 
separate the two. Schepens’ believed that 
snail-track defects could represent an early 
stage of lattice degeneration. 

Regardless of the precision of the definition, 
our data suggested that the prevalence of lat- 
tice, and lattice-like lesions, was not directly 
correlated with the degree of axial myopia. Its 
frequency appeared to decline in extremely 
myopic eyes. A population-based study is 
needed to confirm or deny this observation. 


JOSE M. CELORIO, M.D. 
Mexico City, Mexico 
RONALD C. PRUETT, M.D. 
Boston, Massachusetts 
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Identification, Prevention, and 
Treatment of Silicone Oil Pupillary Block 
After an Inferior Iridectomy 


EDITOR: 
In the article, "Identification, prevention, 
and treatment of silicone oil pupillary block 


after an inferior iridectomy,”’ by E. Bartov, R. 
Huna, I. Ashkenazi, S. Melamed, I. Gutman, 
N. Naveh, and G. Treister (Am. J. Ophthalmol. 
111:501, April 1991), the authors suggested 
two preventive measures. The first was the cre- 
ation of a small basal iridectomy. The second 
was the postoperative positioning of the pa- 
tient face down. We agree with these mea- 
sures; however, we have found another ap- 
proach to be most effective.’ The method 
consists of injecting balanced salt solution into 
the anterior chamber angle at low intraocular 
pressure; the balanced salt solution remains 
trapped anteriorly and the silicone oil does not 
fill the anterior chamber. In this way, the iri- 
dectomy is kept free of oil, and the aqueous 
behind the iris passes freely through the iri- 
dectomy and out the trabecular meshwork. Us- 
ing this technique in 30 cases we have avoided 
silicone oil pupillary block. In all but one case, 
this technique was used after the direct ex- 
change of ocular fluid with silicone oil. We 
believe this is the best preventive measure for 
early postoperative silicone oil pupillary block 
glaucoma. 


MICHAEL J. SHAPIRO, M.D, 
KENNETH 1. RESNICK, M.D. 
Chicago, Illinois 


Reply 


EDITOR: 

The technique recommended by Drs. 
Shapiro and Resnick, as proposed by Dr. 
Zivojnovic,! is no doubt effective in preventive 
early postoperative pupillary block. Our expe- 
rience suggests, however, that in some cases 
leaving low intraocular pressure in the eye af- 
ter injection of silicone oil will result in there 
not being enough silicone oil present in the 
eye to ensure an effective tamponade, especial- 
ly in the inferior part of the retina. 

We fill the eye with silicone oil until the 
pressure is moderately increased (20 to 30 mm 
Hg). Following our strict adherence to the rec- 
ommendation in our article, we did not have 
any new cases of silicone oil pupillarv block 
and no cases of shallow anterior chamber be- 
cause of excess silicone oil in the eye. 

On the basis of this experience, we maintain 
our recommendations for early, face-down po- 
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sitioning and a small peripheral inferior iridec- 
tomy. 


ELISHA BARTOV, M.D. 
RUTH HUNA, M.D. 

ISAAC ASHKENAZI, M.D. 
SHLOMO MELAMED, M.D. 
ISAAC GUTMAN, M.D. 
NAVA NAVEH, M.D. 
GIORA TREISTER, M.D. 
Tel-Hashomer, Israel 
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Scleritis and Wegener's Granulomatosis 
in Children 


EDITOR: 

In the article, "Scleritis and Wegener's gran- 
ulomatosis in children," by R. D. Sacks, E. L. 
Stock, S. E. Crawford, M. J. Greenwald, and 
R. B. O'Grady (Am. J. Ophthalmol. 111:430, 
April 1991), the diagnosis was ultimately con- 
firmed with appropriate histopathologic exami- 
nation. 

We have found serologic examination for 
antineutrophilic cytoplastic antibody to be 
useful when examining patients with scleritis 
and orbital pseudotumor. Although there is no 
substitute for a histologically established diag- 
nosis, this serologic test was extremely helpful 
in leading to the correct diagnosis in our two 
reported cases. 

Antineutrophilic cytoplastic antibody is a 
serum test that detects IgG antibodies against 
cytoplasmic components of neutrophils and 
monocytes.! The test has a high specificity and 
sensitivity for Wegener's granulomatosis.^? The 
incidence of false-positive results is low.** The 
test is also of great help in monitoring disease 
activity and treatment response.^? Most of the 
studies on this test have been published in 
nonophthalmic literature so a small number of 
ophthalmologists are aware of its existence 
and clinical applications. 


PAUL H. KALINA, M.D. 
JAMES A. GARRITY, M.D. 
Rochester, Minnesota 
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A Magnetic Resonance Imaging Study 
of the Upshoot-Downshoot Phenomenon 
of Duane's Retraction Syndrome 


EDITOR: 


In the article, "A magnetic resonance imag- 
ing study of the upshoot-downshoot phenome- 
non in Duane's retraction syndrome," by J. N. 
Bloom, E. R. Graviss, and P. G. Mardelli (Am. 
J. Ophthalmol. 111:548, May 1991), the au- 
thors confirmed that the horizontal recti mus- 
cles show little, if any, change in their position 
relative to the medial and lateral orbital walls 
as the globe elevates or depresses. The authors 
conclude from these observations that the brid- 
le-effect theory, which has been offered to ex- 
plain the upshoots and downshoots of the ad- 
ducted eye in certain patients with Duane's 
syndrome,’ must be modified. In my opinion, 
they have actually provided further evidence 
that the bridle-effect theory is correct and 
needs no modification. 

Because the horizontal recti muscles main- 
tain their vertical position with reference to 
the orbital walls, the globe must slip beneath 
these muscles as it elevates and depresses. Ele- 
vation of the eye will move the center of rota- 
tion of the globe below the planes of the hori- 
zontal recti muscles, whereas depression of the 
eye will move this center above the muscle 
planes. It follows that when the eye is only 
slightly elevated or depressed from the pri- 
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mary position, a co-contraction of these mus- 
cles as it occurs in certain types of Duane's 
syndrome on adduction will add the functions 
of elevation or depression to the horizontal 
action of these muscles. This has been called 
the bridle or leash effect and causes the up- 
shoot or downshoot of the adducted eye. 

Upshoot and downshoot in Duane's syn- 
drome can be improved or eliminated by retro- 
equatorial scleral fixation of the horizontal rec- 
ti muscles, by their recession or by splitting 
the insertion of the lateral rectus muscle, 
which supports the correctness of the bridle- 
effect theory because any of these procedures 
will decrease the vertical shift of the center of 
rotation with respect to the planes of the hori- 
zontal recti muscles during elevation or de- 
pression of the eye. 


GUNTER K. VON NOORDEN 
Houston, Texas 
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Reply 
EDITOR: 


We are puzzled by Dr. von Noorden's objec- 
tion to our recommendation that the bridle- 
effect theory be modified to account for the 
minimal vertical displacement of the lateral 
rectus muscle on both upshoot and down- 
shoot, which we detected in our magnetic res- 
onance imaging study. In the article by von 
Noorden and Murray,! which we cite in our 
article, the authors state: “To be precise, it is 
actually the globe that slips beneath the mus- 
cle and not, as is commonly assumed, the mus- 
cle that slips across the globe." This statement 
is a modification of the bridle-effect theory. In 
the illustrations accompanying the discussions 


of the bridle-effect theory by Souza-Dias,’ 
Scott? and Jampolsky? the lateral rectus muscle 
is shown to slip across the globe, relative to 
the orbit. Our investigation demonstrated that 
there was minimal vertical movement of the 
muscle, in relation to the orbit, and that von 
Noorden and Murray's proposed modification 
of the original bridle-effect theory was correct. 

Additionally, if only "certain patients with 
Duane's syndrome” manifest an upshoot or 
downshoot on adduction, as stated by Dr. von 
Noorden, then it is difficult to understand why 
the bridle-effect theory “needs no modifica- 
tion.” If co-contraction of the horizontal recti 
muscles, on attempted adduction, occurs in all 
patients with Duane's syndrome; then why is 
an upshoot or downshoot in adduction not a 
universal phenomenon of this disorder, as 
would be predicted by the current formulation 
of the bridle-effect theory? 

We believe that modifications of this theory, 
beyond that proposed in our article, are yet to 
come. 


JEFFREY N. BLOOM, M.D. 
E. RICHARD GRAVISS, M.D. 
PIERRE G. MARDELLI, B.S. 
St. Louis, Missouri 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 
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Walsh and Hoyt's Clinical Neuro-Ophthalmolo- 
gy, ed. 4., Vol. 4. By Neil R. Miller. Baltimore, 
Williams & Wilkins, 1991. 2,820 pages, index, 
illustrated. $150 


Reviewed by NANCY M. NEWMAN 
Mill Valley, California 


"Magisterial" is no longer the right word for 
these volumes; “monumental” is more like it. 
Thus far there are about 900 illustrations and 
10,000 references in this major repository of 
neuro-ophthalmologic information. 

This fourth volume in the set is entitled 
"Vascular Lesions and Circulatory Disorders of 
the Nervous System." Even this broad-sweep- 
ing title does not do justice to the panoply of 
vascular and blood-vessel-related problems 
that are considered. The seven chapters are as 
follows: The Anatomy and Physiology of the 
Cerebral Vascular System, Aneurysms, Carot- 
id-Cavernous Sinus Fistulas, Cerebrovascular 
Disease, Migraine, Vasculitis, and Venous Oc- 
clusive Disease; all as they apply to the neuro- 
ophthalmic signs and symptoms seen with 
these vascular disorders. 

As with the other volumes in the set, this 
volume is an authoritative, exhaustive compila- 
tion of clinically relevant material, well writ- 
ten, liberally illustrated, and thoroughly refer- 
enced. 

One may quibble about whether all the de- 
tails and illustrations are needed. Taken togeth- 
er, the two volumes on the visual afferent path- 
ways and the various oculomotor systems, 
including the orbit and the autonomic nervous, 
are no bigger than this one. The wealth of 
information in this volume is organized within 
the chapter heads by the type and the location 
of the lesion. This makes it hard to find infor- 
mation about a particular patient who has come 
to the physician with specific signs and symp- 
toms. Dr. Miller has addressed this problem by 
adding additional sections on symptoms at the 
end of some chapters. 

As in the other volumes, the somewhat spotty 
index does the author, the publisher, and the 
reader a major disservice. A weak index is 
especially exasperating because there is obvi- 
ously so much information hidden in these 
volumes. 

Again, as with its predecessors, volume 4 of 
Neil Miller's “Walsh and Hoyt” will be a defini- 
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tive work and the indispensable reference 
source in neuro-ophthalmology for years to 
come; it is a praiseworthy accomplishment. 

All readers with a strong interest in neuro- 
ophthalmology will require this book on their 
shelves, as will as many other ophthalmolo- 
gists, neurologists, neurosurgeons, and vascu- 
lar surgeons. Others in the many areas of medi- 
cine into which this volume projects its light 
will also want to have it at hand. 


Immediate Eye Care. By Nicola K. Ragge and 
David L. Easty. St. Louis, Mosby-Year Book, 
1990. 228 pages, index, illustrated. $89 


Reviewed by LAWRENCE A. GANS 
St. Louis, Missourt 


This text is for general practitioners and 
emergency-care physicians who require a man- 
ual of eye diseases and injuries together with a 
description of their short-term management. 
The authors have produced a book that is both 
readable and useful as a quick reference. Medi- 
cal students will find it helpful as an introduc- 
tion to eye care and also valuable for later use in 
general practice. Three major sections comprise 
the 288 pages of this work. The first section, 
which briefly reviews the eye examination, 
begins with a glossary of ophthalmic terms. 
The next 150 pages devoted to eye diseases are 
organized by the various structures of the eye 
and adnexa. The third section consists of chap- 
ters dealing with neuro-ophthalmology, trau- 
ma, occupational diseases, drug-induced ocular 
diseases, contact lenses, and other subjects. 
The text is organized so that each major condi- 
tion or disease is given a general description 
followed by the significant signs and symp- 
toms, differential diagnosis, and management. 
On the basis of the degree of skill required to 
evaluate and treat the condition, each topic is 
keyed for the family practitioner or emergency- 
care physician, the ophthalmology resident, or 
the ophthalmologist. 

The strength of this book lies in the many 
excellent photographs as well as the high-qual- 
ity drawings by Terry Tarrant, which comple- 
ment the text throughout. The index is good for 
locating subjects for quick reference, and the 
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structure of the text allows easy understanding 
of urgent management principles. 

Less helpful are the inconsistent use of com- 
mon medications and the lack of tables listing 
the available preparations of agents used in 
short-term eye care. While this may avoid list- 
ing agents that are not available outside the 
United Kingdom, it leaves the reader uncertain 
as to the appropriate care of certain conditions. 
For example, the authors state that an infected 
sebaceous cyst "should be treated with a course 
of flucloxacillin'' instead of just recommending 
more general treatment with oral antibiotics. 
The physician treating acute problems has little 
time to be confused over such things as the use 
of “0.4% benoxinate”’ to anesthetize the cornea 
before culturing rather than the more general 
description of using a topical anesthetic. 

There are also some significant differences in 
the recommendations for treatment between 
the standard of care in the United States and the 
treatment outlined by the authors. For example, 
in endophthalmitis the authors do not list intra- 
vitreal antibiotics as initial treatment, rather 
stating that these are used after culture results 
are available. No mention is made of the need 
for vitrectomy. Other treatment recommenda- 
tions are too elaborate. Rather than recom- 
mending warm compresses, the authors advise 
treatment of a sty with “hot spoon bathing,” 
which “consists of dipping a wooden cooking 
spoon wrapped with muslin into boiling water 
and holding the steaming spoon a few centime- 
ters from the eye (not touching) until the steam- 
ing ceases.” 

For the American reader some of the British 
terms may be a bit confusing but the superb 
illustrations and photographs along with the 
well-organized, succinct text will make this a 
welcome addition to the general practitioner or 
emergency-care physician’s library. 


Visual Agnosia. By Martha J. Farah. Cambridge, 
Massachusetts, MIT Press, 1990. 184 pages, 
index, illustrated. $25 


Reviewed by JASON J. S. BARTON 
Toronto, Ontario, Canada 


This monograph should serve as a model to 
anyone who pursues the classic neurologic oc- 
cupation of deducing function from the study of 
dysfunction. Descriptions of visual agnosia 


have existed for over a hundred years, but 
despite numerous detailed studies there is still 
lack of agreement on what agnosia tells us 
about the process of object recognition. More 
importantly, there is no consensus on the cor- 
rect classification of agnosic syndromes. Dr. 
Farah’s chief objective is to tackle the taxonomy 
of agnosia by using a comprehensive review of 
the existing reports. 

The book is divided neatly in two, according 
to Lissauer’s familiar scheme of apperceptive 
agnosia (abnormalities in complex perceptual 
processes) and associative agnosia (poor recog- 
nition with supposedly intact perception). Two 
chapters are devoted to each: one reviews the 
empirical data in case reports, and the other 
attempts an interpretation of the data with a 
logical defense of the taxonomy Dr. Farah em- 
ploys. It quickly becomes clear that a major 
thrust of her argument is that claims of intact 
perceptual processes in patients with agnosia, 
especially with associative agnosia (recalling 
Teuber’s definition of "normal perception 
stripped of its meaning’’), are just not true. Our 
inability to detect perceptual abnormalities in 
these patients is more likely a testament to the 
inadequacy of our tests of vision than to the 
integrity of their perceptual processes. In Dr. 
Farah's view, perception and recognition are 
inseparable elements mediated by distributed 
processing networks rather than serial ele- 
ments in a "connectionist'" scheme. Thus, she 
also interprets other more focal syndromes 
such as pure alexia and prosopagnosia as types 
of perceptual defects rather than as disruptions 
of other cognitive or linguistic processes. 

Her chapters on interpretation are useful re- 
views of previous theories of agnosia. The care- 
fully constructed taxonomy is lucidly explained 
and, most importantly, suggests a number of 
testable hypotheses for the researcher. While it 
is unlikely that general ophthalmologists will 
find much in this book to assist their day-to-day 
work, anyone with an interest in how vision is 
achieved will find this a readable and enjoy- 
able monograph. Certainly neuro-ophthalmolo- 
gists, as the usual consultants of last resort for 
unexplained or bizarre visual complaints, 
should at least be familiar with the features of 
visual agnosia. In that regard, this work is an 
excellent introduction to a topic that for too 
long has been a confusing morass of case re- 
ports. My own feeling after reading this book 
was similar to that of returning to my desk and 
finding that someone had taken a particularly 
messy drawer and quietly organized its con- 
tents into neat, logical folders in my absence. 
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Pediatric Ophthalmology, ed. 3. Edited by Leon- 
ard B. Nelson, Joseph H. Calhoun, and Robison 
D. Harley. Philadelphia, W. B. Saunders Co., 
1991. 532 pages, index, illustrated. $110 


Reviewed by THOMAS D. FRANCE 
Madison, Wisconsin 


Although it was not the first book to define 
pediatric ophthalmology, the first edition of 
Harley’s Pediatric Ophthalmology was certain- 
ly the most comprehensive and the second 
edition continued in this vein in two volumes. 
This third edition seems much smaller but con- 
tinues to cover the wide range of topics neces- 
sary to this specialty. In addition to the three 
editors, there are 30 other contributors, each 
well qualified to discuss their assigned topic 
from sensory adaptations in strabismus (Mar- 
shall Parks) to pediatric neuro-ophthalmology 
(Robert Sergott) to uveitis in children (Conrad 
Giles). The topics of the role of the ophthalmol- 
ogist in reading disorders (Robert Reinecke) 
and the ophthalmologist’s role with visually 
impaired children (Marilyn Moller) are espe- 
cially important. 

There have been many changes in pediatric 
ophthalmology since the last edition was pub- 
lished in 1985. The third edition includes such 
areas as the new classification of retinopathy of 
prematurity (1987) and the results of its treat- 
ment by cryotherapy (1990), magnetic reso- 
nance imaging in orbital and central nervous 
system disease, optic nerve decompression for 
chronic papilledema, and a chapter on the ge- 
netics of eye disease that relates the great 
strides made in our understanding of genetic 
factors in ocular disease. The many tables allow 
excellent differential diagnoses in each topic, 
and the complete references listed at the end of 
each chapter point to further readings. The 
book is beautifully illustrated with clinical pho- 
tographs (some in color) and photomicrographs 
as well as line drawings to aid in identification 
of disease states and an understanding of path- 
ologic conditions. 

This new edition deserves to take its place as 
a standard in pediatric ophthalmology along 
with its excellent predecessors. 


Myopia and the Control of Eye Growth. Edited by 
Ciba Foundation. Somerset, New Jersey, John 
Wiley & Sons, 1990. 256 pages, index, illustrat- 
ed $63.50 


September, 1991 


Reviewed by MARIANETTE MILLER-MEEKS 
Iowa City, Iowa 


The title of this book summarizes its content. 
It focuses on the factors that influence eye 
growth, and hence the pathogenesis of myopia. 
Professor Wallman's thought-provoking pref- 
ace highlights the issues that prompted the 
symposium and primes the reader with some 
key questions: "If we can figure out why an eye 
becomes myopic when its vision is blocked 
(deprivational myopia), will that shed any light 
on the etiology of school-age myopia, and will 
that, in turn, lead to an effective preventative 
treatment for moderate myopia?” 

Many of these detailed papers will be hard- 
going for the average ophthalmologist; howev- 
er, each paper has a closing summary, and 1 
found the panel discussions to be most valu- 
able. | 

The volume is rich with references and will 
be a good place to start looking for the litera- 
ture on this subject. It is exciting to think we 
have progressed so far that in the next decades 
we may not only understand the causes of 
deprivational myopia, but may also have identi- 
fied the agents that induce nonpathologic myo- 
pia. To be able to prescribe a neurotransmitter, 
a vitamin supplement, or perhaps an enzyme 
replacement that reduces or prevents myopia 
without incising or ablating the cornea is highly 
desirable, and may soon be within our grasp. 


Books Received 


Clinical Tests in Ophthalmology. By M. J. E. 
Huber and M. H. Reacher. St. Louis, Mosby- 
Year Book, 1990. 176 pages, index, illustrated. 
$40 


Ophthalmologists are forever applying yet 
another lens or gadget to the patient's eye and 
peering through some new, ingenious device. 
Medical students tend to find the instruments 
intimidating and the tests arcane. The authors 
of this little book have deliberately, and suc- 
cessfully, set about demystifying the ophthal- 
mic examination, and medical students will be 
grateful. 


Corneal Angiogenesis: A Comprehensive Criti- 
cal Review. By Gordon K. Klintworth. New 
York, Springer-Verlag, 1991. 135 pages, index. 
$59 
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Among experimental pathologists, Dr. Klint- 
worth is acknowledged as an expert in the area 
of corneal angiogenesis. This brief volume 
summarizes his own experience in the subject 
and reviews the collective literature in the field. 
The volume is generously referenced (832 refer- 
ences), and is the definitive text for anyone 
working in this area. 
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Focal Points 1990: Clinical Modules For Oph- 
thalmologists. San Francisco, American Acad- 
emy of Ophthalmology, 1990. 12 sections, in- 
dex. (No price given) 


Dr. Tom Shults and his committee, assisted 
by an able Academy staff, continue to attract 
useful reviews from various experts and display 
each one on a few appealing pages. These 
modules, titled “Focal Points," come out at the 
rate of about one a month and are a form of 
continuing education of which the Academy is 
justly proud. 
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Neurologic Clinics. Edited by Lenore A. Breen. 
Philadelphia, W. B. Saunders Company, 1991. 
247 pages, index, illustrated. $79 (per year, 
individual); $94 (per year, institution) 


Dr. Breen has assembled a dozen reviews of 
important topics in neuro-ophthalmology that 
have been receiving recent attention (Lyme dis- 
ease, idiopathic intracranial hypertension, 
AIDS, optic neuritis, ischemic optic neuropa- 
thy, botulinum toxin therapy, and others). They 
are presented as glimpses into the field of 
neuro-ophthalmology for the edification of the 


clinician. They are readable, informative, and 
thought-provoking. 
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Corneal Angiogenesis: A Comprehensive Criti- 
cal Review. By Gordon K. Klintworth. New 
York, Springer-Verlag, 1991. 135 pages, index. 
$59 


Eye Surgery: An Introduction to Operative Tech- 
nique. Second, Fully Revised, and Expanded 
Edition. By Georg Eisner. Translated by Terry 
C. Telger. New York, Springer-Verlag, 1990. 317 
pages, illustrated. $149 


Eye Trauma. By Bradford J. Shingleton, Peter S. 
Hersh, and Kenneth R. Kenyon. St. Louis, 
Mosby Year Book, inc., 1991. 427 pages, index, 
illustrated. $99 


International Ophthalmology Clinics: Refractive 
Surgery. Edited by Gilbert Smolin and Mitchell 
H. Friedlaender. Boston, Little, Brown & Com- 
pany, 1991. 111 pages, index, illustrated. $39 


Retinal Detachment. By Ronald G. Michels, 
Charles P. Wilkinson, and Thomas A. Rice. St. 
Louis, Mosby Year Book, Inc., 1990. 1,138 
pages, index, illustrated. $155 


Strabismus: A Neurodevelopmental Approach. 
By John T. Flynn. New York, Springer-Verlag, 
1991. 142 pages, index, illustrated. $65 


Surgical Ophthalmology 1. Edited by F. C. Blodi, 
G. Mackensen, and H. Neubauer. New York, 
Springer-Verlag, 1991. 598 pages, index, illus- 
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Prevalence of HIV infection in childbearing 
women in the United States. Surveillance 
using newborn blood samples. Gwinn, M.*, 
Pappaioanou, M., George, J.R., Hannon, 
W. H., Wasser, S. C., Redus, M. A., Hoff, R., 
Grady, G. F., Willoughby, A., Novello, A. C., 
Petersen, L. R., Dondero, Jr., T. J., and Cur- 
ran, J. W.: JAMA 265:1704, 1991. 


ACQUIRED IMMUNODEFICIENCY SYNDROME, 
PREGNANT WOMEN, NEWBORN INFANTS 


A national, population-based survey was ini- 
tiated in 1988 to measure the prevalence of 
human immunodeficiency virus (HIV) infection 
in women giving birth to infants in the United 
States. Following standardized procedures, re- 
sidual dried-blood specimens collected on filter 
paper for newborn metabolic screening were 
tested anonymously in state public health labo- 
ratories for maternal antibody to HIV. As of 
September 1990, annual survey data were 
available from 38 states and the District of 
Columbia. The highest HIV seroprevalence 
rates were observed in New York (5.8 per 1000), 
the District of Columbia (5.5 per 1000), New 
Jersey (4.9 per 1000), and Florida (4.5 per 
1000). Nationwide, an estimated 1.5 per 1000 
women giving birth to infants in 1989 were 
infected with HIV. Assuming a perinatal trans- 
mission rate of 3096, we estimate that approxi- 
mately 1800 newborns acquired HIV infection 
during one 12-month period. Preventing trans- 
mission of HIV infection to women and infants 
is an urgent public health priority.—Authors' 
abstract 


*Technical Information Activity, Division of HIV/ 
AIDS, Mailstop E-49, Centers for Disease Control, 
Atlanta, GA 30333. 


Trends of HIV seroconversion among young 
adults in the US Army 1985 to 1989. McNeil 
J. G.*, Brundage, J. F., Gardner, L. I., Wann, 
F., Renzullo, P. O., Redfield, R. R., Burke, 
D. S., Miller, R. N., and the US Army Retrovirus 
Research Group: JAMA 265:1709, 1991. 
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HUMAN IMMUNODEFICIENCY VIRUS, UNITED 
STATES ARMY RECRUITS 


Because soldiers in the US Army are recur- 
rently tested for the presence of antibody to the 
human immunodeficiency virus (HIV), HIV 
seroconversion rates can be directly measured. 
From November 1985 through October 1989, 
429 HIV seroconversions were detected among 
718,780 soldiers who contributed 1,088,447 
person-years of follow-up time (HIV serocon- 
version rate, 0.39 per 1,000 person-years). Peri- 
od-specific seroconversion rates declined sig- 
nificantly, from 0.49 per 1,000 person-years 
(November 1985 through October 1987) to 0.33 
per 1,000 person-years (November 1987 
through October 1988) to 0.29 per 1,000 per- 
son-years (November 1988 through October 
1989). The HIV seroconversion risk among ac- 
tive-duty soldiers was significantly associated 
with race/ethnic group, age, gender, and mari- 
tal status. Based on these trends, we estimate 
that approximately 220 soldiers (95% confi- 
dence interval, 160 to 297 soldiers) were infect- 
ed with HIV during 1989 and 1990, with poten- 
tially fewer in future years.—-Authors' abstract 


*Division of Preventive Medicine, Department of 
Epidemiology, Walter Reed Army Institute of Re- 
search, Washington, DC 20307-5100. 


Clinical use of the 193-nm excimer laser in 
the treatment of corneal scars. Sher, N. A.*, 
Bowers, R. A., Zabel, R.W., Frantz, J.M., 
Eiferman, R. A., Brown, D. C., Rowsey, J. J., 
Parker, P., Chen, V., and Lindstrom, R. L.: 
Arch. Ophthalmol. 109:491, 1991. 


EXCIMER LASER, SUPERFICIAL CORNEAL SCARS 


Keratectomy was performed with a 193-nm 
excimer laser on 33 patients who had corneal 
opacities with or without irregular astigma- 
tism. The corneal scarring was caused by inac- 
tive herpes keratitis, anterior corneal dystro- 
phies, recurrent erosions, granular dystrophy, 
or band-shaped keratopathy. Most patients re- 
ceived peribulbar anesthetic and underwent 
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removal of the corneal epithelium was removed 
before laser ablation. Most individuals had a 
reduction in the amount of corneal scarring and 
approximately 5096 had improved visual acu- 
ity. No intraocular reaction or changes in cor- 
neal endothelial counts were observed. Some 
patients did not need penetrating keratoplasty. 
Re-epithelialization usually developed within 
four or five days and no remarkable scarring 
developed because of the laser. A hyperopic 
shift secondary to corneal flattening was en- 
countered in approximately 5096 of the pa- 
tients. The 193-nm excimer laser is an effective 
tool for the treatment of patients with superfi- 
cial corneal opacities.—Michael A. Kass 


*Phillips Eye Institute, 2215 Park Ave., Minneapolis, 
MN 55404. 


Long-term results of keratoepithelioplasty in 
Mooren's ulcer. Kinoshita, S.*, Ohashi, Y., 
Ohji, M., and Manabe, R.: Ophthalmology 
98:438, 1991. 


MOOREN'S ULCER, KERATOEPITHELIOPLASTY 


Mooren’s ulcer is a painful and destructive 
process that involves the peripheral cornea of 
one or both eyes. Twenty eyes with Mooren’s 
ulcer were treated by a new surgical approach, 
which the authors named  keratoepithe- 
lioplasty. In this technique, the conjunctiva and 
subconjunctival tissue near the ulcerated cor- 
nea were excised. Unhealthy corneal tissue was 
scraped or excised. Lenticules of corneal epi- 
thelium from donor eyes were transplanted. In 
some eyes, lamellar corneal grafts were also 
performed. Eighteen of 20 eyes (90%) showed 
complete remission promptly after surgery; the 
other two eyes also healed after the administra- 
tion of additional systemic and topical cortico- 
steroids. During the follow-up period (mean, 
3.1 years), minor recurrences were observed in 
five of 20 eyes (25%) during the first six-month 
period, in none (0%) during the second six- 
month period, in two (12%) during the third 
six-month period, and none thereafter. All 
seven eyes with recurrences were cured by 
additional corticosteroid treatment, alone or 
with conjunctival excision, repeat keratoepi- 
thelioplasty, or both.—Michael A. Kass 


“Department of Ophthalmology, Osaka University 
Medical School, 1-1-50 Fukushima, Fukushima-ku, 
Osaka 553, Japan. 


Topical indomethacin for vernal keratocon- 
junctivitis. Gupta, S.*, Khurana, A. K., Ahlu- 
walia, B. K., and Gupta, N. C.: Acta Ophthal- 
mol. 69:95, 1991. 


VERNAL KERATOCONJUNCTIVITIS, INDOMETHACIN 
EYEDROPS 


Vernal keratoconjunctivitis can be a difficult 
condition to treat successfully despite the avail- 
ability of a variety of pharmacologic agents. 
Twenty-five consecutive children with severe 
bilateral vernal keratoconjunctivitis were treat- 
ed with 1% indomethacin eyedrops three times 
daily. All patients had stopped previous medi- 
cation for a period of seven days before treat- 
ment was initiated. Twenty-one of the 25 pa- 
tients (84%) improved substantially with 
indomethacin treatment. Most patients showed 
some evidence of improvement after only two 
days and the majority continued to improve 
over a treatment period of three to five weeks. 
The efficacy of orally administered aspirin in 
vernal keratoconjunctivitis has been reported 
previously. However, indomethacin, which can 
be applied topically to the eye, has obvious 
advantages for this condition.—Michael A. 
Kass 


*10/8 FM, Medical Enclave, Rohtak-124 001, Hary- 
ana, India. 


Astigmatism after small incision cataract sur- 
gery. A prospective, randomized, multicenter 
comparison of 4- and 6.5-mm incisions. Stein- 
ert, R. F.*, Brint, S. F., White, S. M., and Fine, 
Il. H.: Ophthalmology 98:417, 1991. 


CATARACT EXTRACTION, INCISION SIZE, 
POSTOPERATIVE ASTIGMATISM 


Astigmatism and postoperative wound stabil- 
ity were evaluated in a randomized study of 130 
patients undergoing cataract extraction. After 
phacoemulsification through a scleral pocket 
incision, patients received either a 6.5-mm di- 
ameter silicone optic posterior chamber intra- 
ocular lens folded for insertion through a 4.0- 
mm incision or a 6.0-mm diameter polymethyl- 
methacrylate optic posterior chamber intraocu- 
lar lens placed through a 6.5-mm conventional 
incision, Vector analysis calculations of postop- 
erative-induced keratometric astigmatism for 
the small incision vs conventional incision 
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groups were 1.5 diopters vs 3.1 diopters (P < 
.001) at day I; 1.0 diopter vs 2.4 diopters (P < 
.001) at weeks 1 to 2; 1.0 diopter vs 1.4 diopters 
(P = .004) at one month; and 0.8 diopters vs 1.0 
diopters (P = .1) at three months. Complica- 
tions in the two groups were comparable. Excel- 
lent postoperative visual acuity was observed 
in all groups regardless of the size of the inci- 
sion or the method of wound closure.—Michae! 
A. Kass 


*50 Staniford St., Boston, MA 02114. 


The deteriorating administrative efficiency of 
the U.S. health care system. Woolhandler, S., 
and Himmelstein, D. U.*: N. Engl. J. Med. 
324:1253, 1991. 


HEALTH CARE COSTS, ADMINISTRATIVE 
EXPENSES 


In 1983, the proportion of health-care ex- 
penditures consumed by administration in the 
United States was 60% higher than that in 
Canada and 9796 higher than that in Britain. In 
1987, health-care administration cost between 
$96.8 billion and $120.4 billion in the United 
States, amounting to between 19.3% and 24.1% 
of the total spending on health care. In Canada, 
between 8.496 and 11.196 of health-care spend- 
ing was devoted to administration. Administra- 
tive costs in the United States increased 3796 in 
real dollars between 1983 and 1987, whereas in 
Canada costs declined. The proportion of 
health-care spending consumed by the admin- 
istration is now at least 11796 higher in the 
United States than in Canada and accounts for 
about half the total difference in health-care 
spending between the two nations. If health- 
care administration in the United States had 
been as efficient as that in Canada, $69.0 billion 
to $83.2 billion would have been saved in 1987. 
The authors conclude that the administrative 
structure of the United States health-care sys- 
tem is increasingly inefficient as compared to 
that of Canada's national health program. Re- 
cent health policies with the avowed goal of 
improving the efficiency of care have imposed 
substantial new bureaucratic costs and bur- 
dens.—Michael A. Kass 


*Division of Social and Community Medicine, De- 
partment of Medicine, Cambridge Hospital, 1493 
Cambridge St., Cambridge, MA 02139. 


Beyond the Cruzan case: The U.S. Supreme 
Court and medical practice. Lo, B.*, Stein- 
brook, R.: Ann. Intern. Med. 114:895, 1991. 


LIFE-SUSTAINING TREATMENT, FAMILY DECISIONS 


In a landmark decision, the U.S. Supreme 
Court affirmed a Missouri ruling that sharply 
limited family decisions about life-sustaining 
treatment for incompetent patients. The Court 
held that the Constitution protects the refusal 
of life-sustaining treatment by competent pa- 
tients. For incompetent patients, states may 
require "clear and convincing" evidence of 
refusal, specifically for the withdrawal of tube 
feedings, if such a person were in a persistent 
vegetative state. The ruling left many clinical 
questions unanswered, such as whether life- 
sustaining treatment must be given to terminal- 
ly ill incompetent patients, whether patients 
may refuse artificial feedings, and what consti- 
tutes clear and convincing evidence of refusal. 
The decision also has potentially harmful con- 
sequences. It may undermine family decision 
making, encourage cynicism and disregard of 
the law, and promote defensive medicine. Phy- 
sicians can minimize such consequences by 
encouraging patients to provide advance direc- 
tives, such as the durable power of attorney for 
health care, by urging legislative action, and by 
setting national practice standards for deci- 
sions regarding incompetent patients.—Au- 
thors' abstract 


*Program in Medical Ethics, Rm. C-126, 521 Parnas- 
sus Ave., San Francisco, CA 94143-0903. 


Assassins and zealots: Variations in peer 
review. Siegelman, S. S.: Radiology 178:637, 
1991. 


MANUSCRIPT REVIEW, VARIABILITY OF PEER 
REVIEW 


Radiology reviewers are required to assign 
numerical grades of 1 to 9 (1 = accept, 9 = 
reject) in the rating of manuscripts. The mean 
ratings for the 660 referees who were assigned 
10 or more reviews over a 4 4-year period were 
analyzed. The mean score was 4.8 + 0.8, and 
87.496 of reviewers (the mainstream) had rat- 
ings of mean + 1.5 standard deviations. Cate- 
gories of reviewers with greater deviation from 
the mean were identified: zealots and push- 
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overs, whose ratings of manuscripts were more 
favorable, versus assassins and demoters, who 
supplied less favorable ratings. To exclude the 
possibility that the referees who were classified 
as more critical had actually been sent less 
meritorious papers, the scores and rejection 
rates of 859 papers co-reviewed by assassins, 
demoters, and mainstream referees were com- 
pared. Significant differences were confirmed. 
Deviant referees were widely distributed in the 
pool of reviewers, including 13 members of the 
Editorial Board and representatives in each of 
19 subspecialty areas. Failure to recognize and 
control for reviewer variation may be unfair to 
authors. An Editor has the capacity to reduce 
unfairness by monitoring reviewer variation 
and by modulating the review process accord- 
ingly.— Author's abstract 


*Johns Hopkins Medical Institutions, 550 N. Broad- 
way, Ste. 206, Baltimore, MD 21205. 


The hypocholesterolemic effects of 8-glucan 
in oatmeal and oat bran. A dose-controlled 
study. Davidson M. H.*, Dugan, L. D., Burns, 
J. H., Bova, J., Story, K., and Drennan, K. B.: 
JAMA 265:1833, 1991. 


CHOLESTEROL LEVELS, OAT BRAN, OATMEAL 


Oat cereals rich in water-soluble fiber B- 
glucan have been studied as a dietary therapy 
for hypercholesterolemia. To determine the hy- 
pocholesterolemic response of B-glucan in the 
diet, 156 adults with low-density lipoprotein 
cholesterol (LDL-C) levels above 4.14 mmol/L 
(160 mg/dL) or between 3.37 and 4.14 mmol/L 
(130 and 160 mg/dL) with multiple risk factors 
were randomized to one of seven groups. Six 
groups received either oatmeal or oat bran at 
doses (dry weight) of 28 g (1 oz), 56 g (2 oz), 
and 84 g (3 oz). A seventh group received 28 g 
of farina (B-glucan control). At week 6 of treat- 
ment, significant differences were found for 
both total cholesterol and LDL-C levels among 
the farina control and the treatment groups 
who were receiving 84 g of oatmeal, 56 g of oat 
bran, and 84 g of oat bran, with decreases in 
LDL-C levels of 10.196, 15.996, and 11.596, 
respectively. Fifty-six grams of oat bran result- 
ed in significantly greater reductions in LDL-C 
levels than 56 g of oatmeal. Nutrient analysis 
shows no difference in dietary fat content be- 
tween these treatment groups; therefore, the 


higher B-glucan content of oat bran most likely 
explains the significantly greater LDL-C reduc- 
tions. A dose-dependent reduction in LDL-C 
levels with oat cereals supports the indepen- 
dent hypocholesterolemic effects of B- 
glucan.—Authors’ abstract 


“Chicago Center for Clinical Research, 800 S. Wells, 
Ste. M-25, Chicago, IL 60607. 


Analyzing hospital mortality. The conse- 
quences of diversity in patient mix. Green J.*, 
Passman, L.J., and Wintfeld, N.: JAMA 
265:1849, 1991. 


HOSPITAL MORTALITY, ELDERLY PATIENTS, 
HIGH-RISK DIAGNOSES 


Consumers and payers increasingly demand 
data with which to evaluate health care provid- 
ers. While publication of risk-adjusted hospi- 
tal-specific death rates is one response, debate 
continues over whether higher than predicted 
mortality is a warning about quality of care or 
rather a reflection of a hospital's atypical pa- 
tient population. To help inform this debate, we 
compared the characteristics of Medicare pa- 
tients discharged from 187 hospitals that the 
Health Care Financing Administration (HCFA) 
had labeled “‘high-mortality outliers” with 
those of Medicare patients from 5373 hospitals 
not so designated. Hospitals were most likely to 
be flagged as high-mortality outliers by HCFA 
when they had large shares of very elderly 
patients (age = 85 years), patients with high- 
risk diagnoses, or patients requiring nursing 
home care. After adjustments were made to 
compensate for these biases, nearly half the 
hospitals flagged as outliers by HCFA were no 
longer so designated. Statistics purporting to 
measure effectiveness of care from hospital 
death rates should be modified to account for 
diversity in patient mix.—Authors' abstract 


*Director of Health Policy Research, New York Uni- 
versity Medical Center, 550 First Ave., (IRM), New 
York, NY 10016. 


In-vitro assessment of a hypersensitivity 
syndrome associated with sorbinil. Spielberg, 
S. P., Shear, N. H.*, Cannon, M., Hutson, N. J., 
and Gunderson, K.: Ann. Intern. Med. 114:720, 
1991. 
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SORBINIL, ALDOSE REDUCTASE INHIBITOR, 
HYPERSENSITIVITY SYNDROME 


Sorbinil is a hydantoin aldose reductase in- 
hibitor that has shown promise as therapy for 
patients with diabetic complications such as 
neuropathy and retinopathy. However, as many 
as 10% of patients receiving sorbinil have had 
adverse reactions characterized by fever, skin 
rash, and myalgia. Our previous studies of phe- 
nytoin suggested that susceptibility to reac- 
tions might result from an inherited detoxifica- 
tion defect. We did the current study to 
determine if sorbinil is metabolized to reactive 
intermediates and if cells from patients with a 
history of a reaction to sorbinil are appropriate 
for the in-vitro investigation of susceptibility. 
Microsome-generated metabolites of sorbinil 
(50 pM) were toxic to normal peripheral blood 
lymphocytes (7.9% + 0.3% dead cells [mean + 
SE]). Toxicity was increased in the presence of 
an epoxide hydrolase inhibitor (17.5% + 0.3% 
dead cells) and abolished by an inhibitor of 
cytochrome P-450. In contrast to cells from 
healthy controls and diabetics who tolerated 
sorbinil (7.9% + 0.7% and 7.8% + 0.4% dead 
cells, respectively), cells from the six patients 
who had sorbinil reactions showed significantly 
increased toxicity from metabolites of sorbinil 
and phenytoin (19.7% + 2.3% dead cells, P < 
0.001). Cells from three patients who had reac- 
tions to phenytoin were similarly sensitive to 
sorbinil metabolites (23.4% + 0.3% dead cells). 
We conclude that sorbinil is oxidatively metab- 
olized to a potentially toxic intermediate. Cer- 
tain patients may be at increased risk for devel- 
oping hypersensitivity reactions. Development 
of this important new drug has been hampered 
by uncommon but potentially severe reactions. 
An increased understanding of the steps in- 
volved in the development of adverse reactions 
could lead to screening tests or to the develop- 
ment of safer compounds.—Authors’ abstract 


*Division of Clinical Pharmacology, Sunnybrook 
Health Science Centre A3, 2075 Bayview Ave., To- 
ronto, Ontario, Canada M4N 3M5. 


Visual hallucinations on eye closure associ- 
ated with atropine toxicity. A neurological 
analysis and comparison with other visual 
hallucinations. Fisher, C. M.*: Can. J. Neurol. 
Sci. 18:18, 1991. 


VISUAL HALLUCINATIONS, ATROPINE TOXICITY 


A 74-year-old man developed severe brady- 
cardia and was treated with 1.0 mg of atropine 
intravenously, with an additional 0.6 mg given 
five hours later. The patient’s cardiac function 
then remained satisfactory, but approximately 
four hours after the second dose he developed 
florid, formed visual hallucinations that per- 
sisted with decreasing severity for 11 days. The 
hallucinations were present only when his eyes 
were closed and were associated with height- 
ened dreaming and disturbed sleep. The hallu- 
cinations were similar to hypnagogic hallucina- 
tions, which occur during the process of falling 
asleep or awakening. The author hypothesizes 
that the hallucinations originated in the sleep- 
dream system of the brain stem. It is possible 
that this site or a similar site plays a role in 
other types of visual hallucinations and deliri- 
um.—Michael A. Kass 


*Neurology Service, Massachusetts General Hospi- 
tal, Boston, MA 02114. 


Prognostic significance of conjugate eye de- 
viation in stroke patients. Tijssen, C. C.*, 
Schulte, B. P. M., and Leyten, A. C. M.: Stroke 
22:200, 1991. 


ACUTE STROKE, CONJUGATE EYE DEVIATION, 
MORTALITY AND DISABILITY 


We prospectively studied the prognostic sig- 
nificance of conjugate eye deviation in 80 pa- 
tients with acute stroke and compared the 3- 
month mortality and disability of these patients 
to those of the Tilburg epidemiological study of 
stroke. Mortality of patients with conjugate eye 
deviation was higher (4196) than for the general 
stroke population (3496), but this difference 
was not statistically significant (p « 0.179). 
Looking at mortality and disability together, we 
found the outcome of patients with conjugate 
eye deviation to be significantly worse (p < 
0.001). Deviation of the eyes occurred more 
frequently to the right (65%) than to the left 
(3596). In the patient group with eye deviation 
to the left, mortality was significantly higher 
(6496, p « 0.001) than in the group with eye 
deviation to the right (2596); only two patients 
of the former group (n = 28) could return home. 
Compared to the Tilburg epidemiological study 
of stroke, the group with eye deviation to the 
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left did significantly worse, both for mortality 
alone (p < 0.001) and for mortality and disabil- 
ity together (p « 0.001). The group with eye 
deviation to the right did significantly worse 
only for mortality and disability together (p < 
0.01). Our results indicate that conjugate eye 
deviation is a prognostic factor for poor short- 
term mortality and disability in stroke patients, 
especially when the eyes are deviated to the 
left.— Authors’ abstract 


“Department of Neurology, St. Elisabeth Hospital, 
P.O. Box 90151, 5000 LC Tilburg, The Netherlands. 


Prognostic factors in idiopathic preretinal 
macular fibrosis. Akiba, J.*, Yoshida, A., and 
Trempe, C. L.: Graefe's Arch. Clin. Exp. Oph- 
thalmol. 229:101, 1991. 


IDIOPATHIC PRERETINAL MACULAR FIBROSIS, 
VITREOUS TRACTION, FLUORESCEIN LEAKAGE 


The authors reviewed 124 eyes with idiopath- 
ic preretinal macular fibrosis to assess the value 
of fluorescein angiography and vitreous exami- 
nation for predicting the visual prognosis. Dur- 
ing a mean follow-up period of 43 months 
(range, 12-114 months), the visual acuity of 33 
eyes (27%) declined two or more lines from the 
initial value, although the appearance of the 
fibrosis remained unchanged in 114 cases 
(92%). At initial examination, 38 eyes (31%) 
showed fluorescein leakage into the macula; 
these eyes were more prone to further visual 
deterioration than were those without leakage 
(P « .05). Of 14 eyes with partial vitreous 
detachment and vitreous traction to the fibro- 
sis, six (43%) had a final visual acuity of 20/200 
or worse; this proportion was significantly 
higher than that found either in eyes with no 
detachment or in those with complete vitreous 
detachment (P « .05). The presence of fluores- 
cein leakage, vitreous traction, or both, to the 
fibrosis may predict worse functional prognosis 
in eyes with idiopathic preretinal macular fibro- 
sis.—Michael A. Kass 


“Department of Ophthalmology, Asahikawa Medical 
College, 4-5 Nishi-Kagura, Asahikawa, 078 Japan. 


Lisch nodules in neurofibromatosis type I. 
Lubs, M.-L. E., Bauer M. S.*, Formas, M. E, 
and Djokic, B.: N. Engl. J. Med. 324:1264, 1991. 


NEUROFIBROMATOSIS TYPE l, LISCH NODULES 


Lisch nodules are melanocytic hamartomas 
that appear as yellow to brown, well-defined, 
dome-shaped elevations projecting from the 
surface of the iris. Multiple Lisch nodules are 
common in patients with peripheral neurofi- 
bromatosis and are the most common clinical 
feature of neurofibromatosis type I in adults. A 
cohort of 167 patients with neurofibromatosis 
type I underwent careful slit-lamp examina- 
tion. Only 5% of the children less than 3 years 
of age had Lisch nodules. The prevalence of 
nodules increased to 4296 among the children 3 
to 4 years of age and 55% among the children 5 
to 6 years of age. All 65 adults who were 21 
years of age or older had Lisch nodules. Thus, 
slit-lamp examination is a simple, inexpensive, 
nonevasive procedure that is an important tool 
in establishing the diagnosis of neurofibroma- 
tosis type 1.— Michael A. Kass 


"Miami Children's Hospital, Miami, FL 33155. 


Administration of thyroxine in treated 
Graves’ disease. Effects on the level of anti- 
bodies to thyroid-stimulating hormone recep- 
tors and on the risk of recurrence of hyper- 
thyroidism. Hashizume, K.*, ichikawa, K., 
Sakurai, A., Suzuki, S., Takeda, T., Kobayashi, 
M., Miyamoto, T., Arai, M., and Nagasawa, T.: 
N. Engl. J. Med. 324:947, 1991. 


HYPERTHYROIDISM, THYROXINE, RECURRENT 
HYPERTHYROIDISM 


Hyperthyroidism in patients with Graves' 
disease is primarily caused by antibodies that 
bind to receptors for thyroid-stimulating hor- 
mone. One factor that might contribute to the 
persistent production of antibodies to thyroid- 
stimulating hormone receptors is stimulation of 
the release of thyroid antigens by thyroid- 
stimulating hormone during antithyroid drug 
treatment. The levels of antibodies to thyroid- 
stimulating hormone receptors were measured 
during treatment with methimazole, either 
alone or in combination with thyroxine, in 109 
patients with hyperthyroidism caused by 
Graves’ disease. The patients first received 30 
mg of methimazole daily for six months. All 
were euthyroid after six months, and their 
mean level of antibodies to thyroid-stimulating 
hormone receptors decreased from 64 + 9% to 











370 AMERICAN JOURNAL OF OPHTHALMOLOGY 


25 + 1596. Sixty patients then received 100 ug 
of thyroxine and 10 mg of methimazole while 
49 patients received placebo and 10 mg of 
methimazole daily for one year. In the thyrox- 
ine-treated group, the mean serum thyroxine 
concentration increased from 108 + 16 nmol/l 
to 145 + 11 nmol/l, and the level of antibodies 
to thyroid-stimulating hormone receptors de- 
creased from 28 + 10% to 10 + 3% after one 
month of combination therapy. In the patients 
who received placebo and methimazole, the 
mean serum thyroxine concentration decreased 
and the level of antibodies to thyroid-stimulat- 
ing hormone receptors did not change. The use 
of methimazole, but not thyroxine or placebo, 
was discontinued in each group 18 months after 
the beginning of treatment. The level of anti- 
bodies to thyroid-stimulating hormone recep- 
tors further decreased from 6.6 + 3.2% at the 
time methimazole was discontinued to 2.1 + 
1.2% one year later in the patients who contin- 
ued to receive thyroxine. In contrast, the level 
of antibodies to thyroid-stimulating hormone 
receptors increased from 9.1 + 4.8% to 17.3 + 
5.8% during the same period in the patients 
who received placebo. One of the 60 patients in 
the thyroxine-treated group (1.7%) and 17 of 49 
patients in the placebo group (34.7%) had re- 
currences of hyperthyroidism within three 
years after the discontinuation of methimazole. 
The administration of thyroxine during antithy- 
roid drug treatment decreases both the produc- 
tion of antibodies to thyroid-stimulating hor- 
mone receptors and the frequency of recurrence 
of hyperthyroidism.—Michael A. Kass 


*Department of Geriatrics, Endocrinology, and Me- 
tabolism, Shinshu University School of Medicine, 
Matsumoto 390, Japan. 
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Mood disorders in patients with chronic sim- 
ple glaucoma. Carrieri, P. B.*, Gentile, S., 
Fusco, R., and Greco, G. M.: Psychiatry Res. 
36:233, 1991. 


OPEN-ANGLE GLAUCOMA, DEPRESSION 


Fifteen patients with open-angle glaucoma, 
15 patients with diabetic retinopathy, and 15 
normal patients were matched for age and gen- 
der. All subjects were interviewed between 
11:00 A.M. and 1:00 p.m. and underwent a de- 
tailed psychiatric assessment. None of the pa- 
tients or the controls had personal or family 
history of psychiatric illness and none of the 
glaucoma patients was receiving a topically 
applied beta blocker. Twelve of the 15 patients 
with glaucoma (80%) satisfied DSM-III criteria 
for depression, three for major depression, and 
nine for minor depression. Only four of 15 
patients (2696) with diabetic retinopathy ful- 
filled the criteria for minor depression and none 
for major depression. Only two control subjects 
(13.396) showed minor depression. The diabetic 
patients were comparable in age, gender, dis- 
ease duration, and visual acuity to the patients 
with glaucoma. It thus appears that the depres- 
sion found in the patients with open-angle 
glaucoma is not merely a psychologic reaction 
to their having a chronic eye disease.— Michael 
A. Kass 


*Institute of Neurology, 2nd Medical School, 80131 
Naples, Italy. 








NEWS ITEMS 


Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 12-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


Greek Intra-Ocular Implant & Refractive 
Surgery Society: 6th Symposium 


The Greek Intra-Ocular Implant & Refractive 
Surgery Society will sponsor its 6th Symposi- 
um, Nov. 15-17, 1991, in Athens. For more 
information, write Mrs. Irene Pandeleaki, 
Ploutarchou Street 10, Athens 105 76, Greece; 
fax (01) 7230841. 


Emory University School of Medicine: 
Current Neuro-Ophthalmology 


The Department of Ophthalmology at Emory 
University School of Medicine will sponsor a 
conference, "Current Neuro-Ophthalmology,"' 
Dec. 6, 1991, at the Ritz-Carlton Buckhead, 
Atlanta, Georgia. For further information, write 
Emory University School of Medicine, Continu- 
ing Medical Education Dept., 1440 Clifton Rd., 
Atlanta, GA 30322; telephone (404) 727-5695, 


New York Society for Clinical 
Ophthalmology: Fall Meeting 


The New York Society for Clinical Ophthal- 
mology will hold its Fall Meeting, Nov. 9, 1991, 
in New York City. For additiona! information, 
write Francine Leinhardt, 210 E. 64th St., New 
York, NY 10021; telephone (212) 838-9200 ext. 
2776; fax (212) 832-9126. 


West Virginia University: 12th Annual 
Ophthalmology Clinical Conference 


The Department of Ophthalmology at the 
West Virginia University will sponsor its 12th 
Annual Ophthalmology Clinical Conference, 
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Nov. 1 and 2, 1991, at Lakeview Resort and 
Conference Center, Morgantown, West Virgin- 
ia. For more information, write the Department 
of Ophthalmology, WVU Health Sciences Cen- 
ter North, Morgantown, WV 26506; telephone 
(304) 293-3757. 


New York Academy of Medicine: New 
Officers 


The Section on Ophthalmology at the New 
York Academy of Medicine has elected new 
officers: Ronald M. Burde, M.D., chairman; and 
Robert Ritch, secretary. 


Chicago Ophthalmological Society: 
1991-1992 Officers 


The Chicago Ophthalmological Society has 
elected new officers for 1991-1992: Karl W. 
Scheribel, president; Allen Putterman, vice- 
president; Elise Torczynski, president-elect; 
Alan Axelrod, secretary-treasurer; and Robert 
Schroeder, corresponding secretary. 


New York Society for Clinical 
Ophthalmology: 1991-1992 Officers 


The New York Society for Clinical Ophthai- 
mology has elected officers for 1991-1992: Rob- 
ert Ritch, president; Frederick M. Wang, chair- 
man, Program Committee; Stanley Chang, 
chairman, Membership Committee; Thomas O. 
Muldoon, treasurer; Ronald M. Burde, record- 
ing secretary; Dorothy N. Friedberg, correspon- 
dence secretary; and Kevin C. Greenidge, histo- 
rian. 


San Diego County Ophthalmological 
Society: 1991-1992 Officers 


The San Diego County Ophthalmological So- 
ciety has elected officers for 1991-1992: Paul E. 
Tornambe, president; John E. Bokosky, vice 
president; Daniel R. Terhorst, secretary; and 
David A. Edwards, treasurer. 


National Advisory Eye Council: New 
Members 


Three new members have been appointed to 
the National Advisory Eye Council who will 
serve through November 1994. The new mem- 
bers are Argye Hillis, Ph.D., Texas A & M 
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University, Joseph Horwitz, Ph.D., University 
of California at Los Angeles, and Paul L. Kauf- 
man, M.D., University of Wisconsin at Madi- 
son. 


Personal 


Douglas John Coster 


Douglas John Coster, received the 1991 Lions 
Clubs International Humanitarian Award at the 


Lions International Convention in Brisbane, 
Australia. Dr. Coster will use the $250,000 
award to further his work in preventive and 
public health ophthalmology. Dr. Coster is sen- 
ior director of ophthalmology at Flinders, Aus- 
tralia, Medical Center. He is deputy chairman 
of the South Australia Health Commission and 
a Lions professor of ophthalmology at Flinders 
University. 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the Instruc- 
tions to Authors published periodically in each 
volume, or write to Editorial assistant, American 
Journal of Ophthalmology, Suite 1415, 435 N. 
Michigan Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters about original 
observations in clinical and basic ophthalmology. 

Authors are advised promptly of receipt of their 
papers. Within 45 days thereafter they are advised 
of acceptance, rejection, or the need for revision. 


Disclosure and Copyright Transfer 


At the time of submission, a signed copy of the 
disclosure statement and copyright transfer pub- 
lished in THE JOURNAL each month must be includ- 
ed with the manuscript. No article or letter will be 
reviewed until this disclosure statement and copy- 
right transfer, signed by each author in the order 
that each name appears on the title page, has been 
received. The transfer must also list the home 
address of each author and the telephone number 
of the corresponding author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If the data were pre- 
sented at a scientific meeting, the place, date of 
presentation, and auspices of the meeting should 
be stated on the title page. 


Mechanical Preparation of the 
Typescript 


The manuscript should be prepared in the style 
used by THE JOURNAL. Use 8% X 11-inch heavy, 
white paper with a 1%-inch margin on all four 
sides. Paragraphs should be indented at least 
one-half inch. Use black, clearly legible type. Use 
letter-quality, not dot matrix, printing. Use block, 
not cursive type. (Use nothing smaller than 12 
pitch or 11 point type.) Everything must be dou- 
ble-spaced. Do not type anything in all capitals. 
Do not use acronyms or abbreviations, except for 
standard measurements. Do not use vertical lines 
or underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a num- 
ber, first author's name, and an abbreviated title. 

Submit an original and at least two duplicate 
copies of both the typescript and illustrations. 
Xerographic copies of the typescript are preferred 


to carbon copies. The manuscript should be ar- 
ranged in the following order: title page; summa- 
ry; text; references; legends; and tables. Each 
section should begin on a separate sheet. 


Title Page 


The title page is page 1. It should contain the 
title, a brief heading (no more than 60 characters 
and spaces) in the upper right hand corner, and 
each author's name with the highest academic 
degree. The department and institution where the 
study was performed should be indicated. Spon- 
soring organizations and grant support are ac- 
knowledged on the title page. The name and 
mailing address of the author to whom requests 
for reprints should be directed must be indicated. 


Summary 


Each paper must have a summary that specifical- 
ly condenses the content of the paper in 150 words 
or less. The summary must be written so that the 
message of the paper can be understood indepen- 
dently. It should include the main clinical or 
research data and findings but exclude specula- 
tion. 


References 


The corresponding author is responsible for 
complete and accurate references, including prop- 
er capitalization and accent marks used in for- 
eign-language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic re- 
views are not acceptable. The names of all authors 
must be included; THE JOURNAL does not use the 
term et al. Index Medicus abbreviations are used. 
Personal communications and references to stud- 
ies in progress or not yet accepted for publication 
must be incorporated into the text without refer- 
ence numbers. 


Illustrations 


Graphs, diagrams, and line drawings must be 
prepared by a professional artist using India ink. 
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They must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow indi- 
cating the top, and the first author's name should 
be included on a label on the back. 

Each illustration must have a legend that de- 
scribes the significance of what is shown. Legends 
should be typed consecutively on a page (separate 
from the illustrations themselves); the legend or 
illustration number should never be incorporated 
into the illustration. Legends should be typed in 
the form used by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the same 
size or larger than the intended reproductions. 
Hlustration widths in THE JOURNAL are 3 inches for 
one column and 6% inches for two columns. 

Visual field charts used in THE JouRNAL will be 
supplied to authors without charge upon request. 
Write to the Editorial Assistant. 


Color 


Authors must contribute $500 per page toward 
the cost of color illustrations. Color transparen- 
cies, professional color prints, and a layout indi- 
cating the proposed distribution of the illustra- 
tions together with their legends must be 
submitted with the manuscript. 


Tables 


Each table must be titled and numbered consec- 
utively according to its appearance in the text. 
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Tables must be double spaced. Vertical lines 
should not be used. Abbreviations must be used 
only for units of measure. 


Proofs 


A copy of the edited typescript is sent to the 
corresponding author. Corrections must be clearly 
indicated in red ink. Each author query must be 
answered. Alterations can be minimized by care- 
ful initial preparation of the manuscript. Edited 
typescripts must be returned to the Manuscript 
Editor within 48 hours of receipt. Illustration and 
table proofs are mailed several weeks after receipt 
of the edited typescript. 


Reprints 


Reprints must be ordered at the time the type- 
script is returned. A reprint order form will be sent 
to the corresponding author before publication. 


Source Texts 


THE JOURNAL recommends the following publi- 
cations as guides to style, grammar, and spelling: 

CBE Style Manual Committee: Council of Biolo- 
gy Editors Style Manual. A Guide for Authors, 
Editors and Publishers in the Biological Sciences, 
ed. 5. Bethesda, Council of Biology Editors, 1983. 

The Chicago Manual of Style, ed. 13. Chicago, 
University of Chicago Press, 1982. 

Strunk W., Jr., and White, E. B.: The Elements of 
Style, ed. 3. New York, Macmillan Publishing Co., 
1979. 
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TOBRADEX® (tobramycin 0.3% 


and dexamethasone 0.1%) is the 4 
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for relief of ocular inflammation 
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TOBRADEX offers dexametha- 
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of inflammation in the hospital 
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of TOBREX® (tobramycin 0.3%), 
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spectrum antibiotic destroys com- 
mon ocular pathogens. 
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anti-inflammatory and anti- 
infective combination, sum 
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TobraDex" 
Tobramycin and Dexamethasone) 
rin Ophthalmic Suspension and Ointment 


DESCRIPTION: TOBRADEXI CIohnimycin" and Dexamethasone: Ophthalmic Suspension and Ointment are senie. multiple dose anfibio 
and steccid combinations fot topical aphthalnir use. 
The chenioal structures for tobramycin and dexamethasone ate presented below. 





ES] 
ES c^ j 
Tebramycin Dexamethasone 
Empirical Formula: C, Hay Ns 0, Empirical Formula: Cas Haa FQ, 
Chemical Name: Chemical Name: 
(-3-Amino-3-deoxy-a-O-glucopyranosy-[84)-0-2,6- — 9-Fluoro-Tt p. 17,2 1 Hrihydroxy-16o -methyipregna-t. 4- 
dia-mind-2,3,6-trideoxy-ce-D-ribo-hexopyranosyi-i1@6)]- — diene-3, 20-dione 


2-de-oxy-L-streptamine 


Each ret, ot TOBRADEXe Suspension contains: Actus Tobramycin Ù. 3% (3 mgl and Oexamethasons O 1*9 [1 mg). Preservatwe Benzat- 
konin Chügride D GPA Mactive: Tytoxapot, tdetete Gosodaen, Sodium Chloride, Kydroxyethy! Cellatose. Solum Sutfate, Sutfunc Awg 


andíor Sodium Hydroxide tto adjust pH) and Purified Water. OM-00 
Each grass of TOBRADEXd Dintmen! contains. Active. fobramycin G 35s (3 mgl and Dexamethasone 0.1% (1 mg) Preservative Chiaro- 
buai G.S. inactive: Mineral Gi and While Petrobgium. OM-0 


ULINICAL PHARMACOLOGY: Corticoids suppress the infiammatory response (6 a variety of agents and they probably delay or Slow healing 
Sines eorticoids sni white the body's delense mechanism against infection, 3 cinormidant antimicrobial drug may he used when tied qu- 
dition is zonsiienad to be clinically significant, Dexamethacone is a potent corticond. 

The antibiotic cocipanent in fne combination (tobramycin; «s inciuded to provide action against susceptible organisms. in vite studies nave 
demonstrated tiat tabramycin is active agamst susceptae strane ot Te foilawang mieroorganisnas 

Staphyincece, including S. aureus and S. epidermis (coaguiase-positive dnd coagulase- negative, ncinding penicillin-resistant strany 
Steptecocci. inciading same of the Group A beta-hemalyhc species, some nonhemolytio species, and some SCRODCODCUS pneumanar 
Pseugdtmonas aeruginosa. Escherichia cal, Klebsiela pneumomae, Enterobiacter aerogenes, Proteus mirabilis, Morganelia morgan, mast 
Proteus vulaans straws, Haemophilus aifoenzae and H aegygtius, Moraxélla lacunafa, and Acenetobacter Caleoaceticus IHereflea vagina- 
CERE and come Aesseria SPARS. 

Bactatiai susceptibility studies demonstrate TRat in some cases muororganisms resistant Tc gentanvoln reman susceptible to tobramyois 
A sigiilicant Raghinal paulatina resistant To tobramycin has eot yat emmeged: however, acted resistance may develop upon prolonged 
BSE 

No date are avallatue on the extant of systemic absorption from TOBRADEX Ophthatmic Suspension or Dintiment; however, i is kecwn that 
some systemic absorpbon can occur wilh ocularty applied drugs. 1 the maximam dose o! TOBRADEX Gotdtaimic Suspensión is giver for 
ihe fired 48 hours (two deans wn each eye every 2 hours) and complete systemic absorption serurs, which «s highly untikeiy, he dally dose 
gf dexamethacona woult os 2.4 mg The usual physictogie raplacement dose is 0.75 mg daily. t TOBRADEX Ophthalmic Suspeesian is 
given after the first 42 hours as two dips im each aye avere 4 purs, the administered dose o! dexamethasona would be 1.2 mg dagy The 
administered dose for TOBRADEX Qphthgimic Qintmen in both eyes four times dally woud be G.A mg ot dexamethasone daily 
INDICATIONS AND USAGE: TOGRADEX Ophthalmie Sospension and Ointment! are mdicated tor stereo) Hesponsiva inflammatory ocular 
cengia foe which a cormcosteroud is indicated amd where tuperficud bacterial ocular intectibn or à risk of acters peruis infection exists 
Ücutar steroids ace indicated in iifiammatery conditione of the palpebral and Bulea conjunctiva, coraea and anterior segment of the globe 
where the inhereht risk of steroid ose in certain infective coniunctivitides is accepted to obtain a dimnotipa in edema and sitiammabon 
They ara aiso uidicated m chronic anténor gvelbs and corneal myury from chema radiation or tart bars. or penetration ot foreign 
bodies. 

The usa of a combination drug wh an anti-mdecteee Comporas ss indicated where the risk pf siperficui ocular inaction is fugh or where 
1herg 15 an expectation that potentially dangerous numbers of bacteria will be present ut the eye. 

The garticuler atti-infective drug i this product is active agginst the following common bacterial eye pathogens: 

Staphyincecci, Incigding S. aureus and S. epidermas icoaguiase-positive and coagulase-negative], inciudsag penicilán-resiskan strains 
Siranlaconci, incssting some of the Group A beta-hemalytie species, some nonhamotylie species, and some SIreptecoccus DOeymongie 
Psegdiomonas aerugisaesa, Eschiriohia coli, A@osedia preumariae, Enterabacter aerogenes, Proteus mirabilis, Morganalia morgan. most 
Proteus vulgaris strains, Haemaghüus infuenzae and H atgyntus, Moraxella tacvunata. and Acinstobacter calcoacetcus and some Ners- 
quei Spec 

CONTRAINCICATIONS: Epithebal harpes simplex iranis idendritic keratitis, vacciva, variceia, and many other vital diseases ot Ie cor- 
head and conjuschwa Mycobacterial infection of the eye Fungal dissases of ocular Structures Bypersansinyity tà a component of the 
medication 

The use of thet combination s always contraindicatid after uacumplicated removal of a cormsai forge body 

WARNINGS: NOT FOR INJECTION INTO THE EYE. Sensmtiaty to tofncalty applied aminogivcosdes may Gccut if some pabents 8 a tense 
tivity reaction dots occur, discontinae use 

Pritenged age of steroids may result ifi glaucoma, with damage to the optic nerve, detects in visual aodity anc fields of vision, and postener 
subcaasulsr cataract formation. Intragcular pressure shout De coutinedy montored eyes though i may be siffieuit n chien and yarog- 
erative patiente. Protonged use may suppress the host response amid Thus crease the hazar of secondary ocular infections. Io those dis- 
vases Deus heng of the cornes oF sekera, nertoranons fure been knawn to occur weh tfe use of lopins sterouis. (n acufe purulent 
tondibions of the aye, steroids may mask diiecbon of enhances existiag srfection 

PRECAUTIONS: 

General, The possdsdity of fungal infections of the comes should he considered after long-term Gerad dosing As with other antasotic 
preparers, prolonged use may result in overgrawih of nonsusceptibie organisms, including fungi V superintection occurs. appropriate 
therapy shouME bs mitiunit When maline preserastions arg required, 9c whenever chugat udgement dietares. the patient shoqgis be exam- 
ihe with ine aid ot magedtication. such as SET karno Dipmicrescopy and, wire appropriate, fucmsceim stimag. 

Iniorniation tor Patients: Do nol tauch droppar or fube tip 10 any surface as this may cobtaminate the contents 

Carcinogenesis, Mutsgenasis, impairment of Fertility. No studies have been conducted fp evaluate the carcioganic or mulagene paren- 
tal No npameent of feritty was noted ini studies of subcutaneous tabramycn in rats at doses of 30 and £0 me/kg day 

Prygqiancy Category C. Corhcosteroids have peen found to Se teratogenic in animat abbas. Ocular gideniniatration ol D T*s dexamethasone 
fezuled n i$ 8S and 32 3% milence of fetal anamates m two groups ol pregnant rabbits. Fetal growth: retardation and increased qior- 
laiity rales haye been observed sn cats with chronic dexamathasone therapy Aeproducton studies have been pertormed in rats and rabbits 
with iebramycin at dages up to 100 mou day marenteraty andi have revedied no evidence af vapaired fashibty or harm te tne fetus. There 
are rto adequate and well controle stuiies in oregnant women TORRADEX® Uphinainuc Suspension ang-Dintment should be used dunng 
pregnancy oniy id tha potential benefit iustilies the patentai rink to the fetus. 

Nursing Mothers. iiis not known whether tes drug 18 excreted im BUDIA milk. Because many dfugs ane sxonetied «qi human muti. a decision 
Shaukt be considered to discontinue nursing Imooranty while using TOBRADEX Opbthaimc Suspension ec Oiotment 

Pediatric Use, Safety and afectivenesa ei children have oot been extankished 

ADVERSE REACTIONS: Adverse reactions have occurred with stercidantintertive comtination drags whet can be attributed to fe stared 
cumponent, ihe snteintecbye component, of ihe cosninnaion Exact mcidence hgures are not qwailadie. The mast frequent adverse reac- 
tons to topicat ocular tobnmycin (TOBREXR are iocalized ocular toxicity and hymirsensitvirg nekeng 3d china and swelling, 356 con- 
jusctval erythema. These reactions occur s iega than 4% of patients. Similar caactions may acces with the topical use of other 
aminggiycoside antitietios. (ther adverse reactions have not been reported, however, H topical ocular tobramytcin iS admamstered conepm- 
Rany with seteme amnoglycogde antibighes. care shogid he taken to monitor the total seram concectration. The reactions due fo the 
stemd component are giiiation of intrageular pressure COP with possible development of glaucoma, and mlrequent optic nerve damage 
posui: suboapsuiar Cataract formation. and eitayed wound heching 

Secondary talection. The development of suconitary wisikan has occurred after use of comitingtions cantaiing sterodis and aotimcro- 
mais fungi aiections of Um manea ate parbicotanty prone fo cevelop coincidentally with ing ter apphcahons af steroids The possibility 
gt tungát avasin most be comsidered in any persistent corneal uicecatign where steroaj treatment Mas been used Secondary bactenat ocu- 
tat infection Biireng suppression dt host responses also occurs 

DOSAGE AND ADMINISTRATION: Suspension: Doe of two drops istilnt into the eonjincóval saris; every four to six Hours Gunng the 
initis 24 to 48 nours, the dosage may tie increased to ane or two drops every two £21 hours. frequency should be decreased gradually ac 
sartantied by inprovement in climca signs. Care should be takee not To discontinue therapy prematurely Dintmant Apply a small amount 
isppróxeistely ! mek nipbon into The conjuncties! saets) vp To Tres of four limes Gady 

TORRAQEX Ophthatrie intrent may be used at bedtime in conjunction with TOBRADEX Ophthaimic Suspension used dunng the day Not 
noni than 20 ou, oc 8 4 should be prescribed gubialiy and the prescription should aot be tetüled without tunner evaluation as ouflined in 
PRECAUTIONS above. 

HOW SUPPLIED: Steri aptithaiic sugpansion m 2 5 mt (NDO 0065-0647-25) and 5 mi (NDO 8055-064 7-05) DROP TAINERIB dispens- 
arg. Sierie ophthalmic ointment in 3.5 g aphthiiimic tobe (NDC 0065-0648. 35; 

STORAGE: Store at 467 fo BOF (8^ 16 270) 

More suspension upright and shake well hatore use. 

CAUTION: Federat (USA) law prohibits dispensing without greschption 

Patent peading. 
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THE TENTH AFRO-ASIAN 
CONGRESS OF OPHTHALMOLOGY 


JULY 17-21, 1992 
JAKARTA, INDONESIA 


* MAIN FEATURES: 
prevention of blindness, cataract, vitreo-retinal, glau- 
coma, immunology, external eye diseases, and corne- 
al surgery. 


SYMPOSIA, INSTRUCTIONAL COURSES, PANEL 


DISCUSSION: highlighting on: cataract surgery, 
vitreo-retinal surgery, corneal surgery, and problems 
of high technology ophthalmic equipment in develop- 
ing countries. 


* TECHNICAL EXHIBITION and POSTERS 
* TOURS and SPOUSE PROGRAMS 


Attendance Fee: US $350.00 (before January 31, 1992) 


Contact person: Dr. Darwan M. Purba, 
secretary general 
c/o PROF DR | SALIM, AINI EYE HOSPITAL 
PO BOX 186 JKTM JAKARTA 12701, INDONESIA 
FAX: 62 21 3805518 





YOUR PATIENTS COULD 
ENJOY THEIR ABILITY 
TO READ, EVERY WEEK! 


Can they remember back to when they used to read 
a weekly newsmagazine, each week? When they 
enjoyed — and felt fulfilled — being kept 
knowledgeable about all news and events 
worldwide? Once again, they can have it ail, with 


"THE WORLD AT LARGE" 


World News ll National News li Business 
Law Bi Environment W Educationii Health 
Medicine W Behavior I Art ll Books Bil Music 
li Theater BB Cinema Bl Show Business 
Bi People E Sports M Crossword 


and more...40 pages of magazine reading each week 
in LARGE TYPE, printed uncut from the same 
week's issue of both TIME and U.S. News. 


Subscribe now at a savings of 5096 off the 
newsstand cover price, at only $65 per year ($1.25 
per issue each week) anywhere across the 
continental United States. 


Send payment today for $65 To: 
THE WORLD AT LARGE, INC. 


P.O. BOX 190330 BROOKLYN, NY 11219 
For more information, call (800) AT-LARGE 














“Opting ncW tc viuiüluyy 
can be frightening; 


you may want a second opinion... 


"The Microlase can be used to melt the ends of 10-0 nylon sutures that protrude 
through conjunctiva following cataract surgery. We use 100 micron spot size, 
1.0 Watts, and 0.3 seconds exposure. One pulse is usually adequate to melt the 
end and cause it to shrivel below the conjunctival surface. 









The differential in payment by Medicare for treating diabetic retinopathy in 

the hospital versus in our office has already paid for our Diode Laser in less than 
a year. On the two occasions where the Microlase required service, the Keeler 
Company had us back in operation in 24 hours." 


O. David Solomon, M.D. 
Beachwood, Ohio 





"Fully portable and can be 
set-up in minutes! 


From suitcase to slit lamp in a matter 
of minutes-unbelievable! 


An extremely clear view of the retina 
facilitates photocoagulation." 


Anthony M. Sensoli, M.D. 
Chelsea, Michigan 


A | A | A AL pee 
ne Preside? o Nee 











"| consider the Microlase system to be the next step in macular 
photocoagulation. The comment that | would most like to share with 

my colleagues is: Diode Laser is the modality of choice in RPE selective 
photocoagulation. While | have used the diode laser for laser trabeculoplasty 
and panretinal photocoagulation, RPE selective photocoagulation is the area 
where there is clear cut superiority to conventional argon laser techniques. 


Brian Harper M.D. 
Rockdale, Texas 





"The response of the glaucoma patients to the Diode trabeculoplasty 
is rapid and dramatic, surpassing anything | have ever seen with the 
Argon laser. 


The patients who need retinal work compare the Diode favorably to the Argon, 
because of the lack of the flash of light and the loud clicking noise. 


The convenience of the Diode in the office has paid dividends already. 

The first day, a subretinal net was treated immediately upon presentation, 
diagnosis and fluorescein angiography without having to leave the office for 
the outpatient clinic at the hospital." 


Jon Schmeyer, M.D. 
Hanover, Pennsyvania 





"The longer | use the Microlase the more | am impressed with its usefulness. 

| have used it for glaucoma and | find no significance between the results 
obtained from the Microlase and the Argon laser. However, the Microlase 
does not have the same type of end-point as the Argon. | find it very useful in 
treating retinal lesions, retinal tears, and diabetic retinopathy. | am an 
enthusiastic user of the Microlase." 


Waite S. Kirkconnell, M.D., F.A.C.S. 
Tampa, Florida 





For an in-office demonstration and an 
opportunity to form your own opinion, 
call Keeler today at 
1-800-523-5620. 


E «I«eeler 


The doctors featured in this advertisement have no financial interest 
in the Microlase system or Keeler Instruments. 











The eyes 
can be 
Windows 
to a lot 
more than 
the soul. 


Some of the most poetic 
passages throughout history 
have been written about 
the eyes. 

But this isn't one of them. 


Ocular beta blockers can 
affect more than the eyes. 


Unfortunate, but true. 
Minutes after a single dose of 
an ocular beta blocker, the 
drug is detectable in the 
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BETOPTIC® S {betaxolol HCI) 0.25% as base Sterile Ophthaimic Suspension 


DESCRIPTION: BETOPTIC S Ophthalmic Suspension 0.25% contains betaxolol hydrochioride, a 
catdio-selective beta-adrenergic receptor blocking agent, in a sterile resin suspension formulation. 
INDICATIONS AND USAGE: BETOPTIC S Ophthalmic Suspension 0.25% has been shown to be 
effective in lowering intraocular pressure and may be used in patients with chronic open-angle 
glaucoma and ocular hypertension. it may be used alone or in combination with other intraocular 
pressure lowering medications. 

CONTRAINDICATIONS: Hypersensitivity to any component o! this product. BETOPTIC S Ophthaimic 
Suspension 0.25% is contraindicated in patients with sinus bradycardia, greater than a first degree 
atrioventrícular block, cardiogenic shock, or patients with overt cardiac failure. 

WARNING: Topically applied beta-adrenergic blocking agents may be absorbed systemically. The 
same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with 
cardiac failure, have been reported with topical application of beta-adrenergic blocking agents. 
BETOPTIC S Ophthalmic Suspension 0.25% has been shown to have a minor effect on heart rate and 
blood pressure in clinical studies. Caution should be used in treating patients with a history of cardiac 
failure or heart block. Treatment with BETOPTIC S Ophthaimic Suspension 0.25% should be 
discontinued at the first signs of cardiac failure. 

PRECAUTIONS: General: Diabetes Mellitus. Beta-adrenergic blocking agents should be administered 
with caution in patients subject to spontaneous hypogiycemia or to diabetic patients (especially those 
with labile diabetes) who are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor 
blocking agents may mask the signs and symptoms of acute hypoglycemia. Thyrotoxicosis. Beta- 
adrenergic blocking agents may mask certain clinical signs (e.9., tachycardia} of hyperthyroidism. 
Patients suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt 
withdrawal of beta-adrenergic blocking agents, which might precipitate a thyroid storm. 
Muscle Weakness. Beta-adrenergic blockade has been reported to potentiate muscle weakness 
consistent with certain myasthenic symptoms (e.g., diplopia, ptosis and generalized weakness). 
Major Surgery. Consideration should be given to the gradual withdrawal of beta-adrenergic blocking 
agents prior to general anesthesia because of the reduced ability of the heart to respond to beta- 
adrenergically mediated sympathetic reflex stimuli. Pulmonary. Caution should be exercised in the 
treatment of glaucoma patients with excessive restriction of pulmonary function. There have been 
reports of asthmatic attacks and pulmonary distress during betaxolol treatment. Although 
rechallenges of some such patients with ophthaimic betaxolol has not adversely affected pulmonary 
tunction test results, the possibility of adverse pulmonary effects in patients sensitive to beta blockers 
cannot be ruled out. Drug Interactions: Patients who are receiving a beta-adrenergic blocking agent 
orally and BETOPTIC S Ophthalmic Suspension 0.25% should be observed for a potential additive 
effect either on the intraocular pressure or on the known systemic effects of beta blockade. Close 
observation of the patient is recommended when a beta blocxer ís administered to patients receiving 
catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or bradycardia. Betaxolo! is an adrenergic blocking agent; therefore, 
caution should be exercised in patients using concomitant acrenergic psychotropic drugs. Ocular: In 
patients with angle-closure glaucoma, the immediate treatment objective is to reopen the angle by 
constriction of the pupil with a miotic agent. Betaxolol has little or no effect on the pupil. When 
BETOPTIC S Ophthalmic Suspension 0.25% is used to reduce elevated intraocular pressure in angie- 
closure glaucoma, it shouid be used with a miotic and not alone. Carcinogenesis, Mutagenesis, 
impairment of Fertility: Lifetime studies with betaxolol HCI have been completed in mice at oral 
doses of 6, 20 or 60 mg/kg/day and in rats at 3, 12 or 48 mg/kg/day, betaxolol HCI demonstrated no 
carcinogenic effect. Higher dose levels were not tested. in a variety of ín vitro and in vivo bacterial and 
mammalian cell assays, betaxolol HCI was nonmutagenic. Pregnancy: Pregnancy Category C. 
Reproduction, teratology, and peri- and postnatal studies have been conducted with oraily 
administered betaxolol HCI in rats and rabbits. There was evidence of drug related postimplantation 
loss in rabbits and rats at dose levels above 12 mg/kg and 128 mg/kg, respectively. Betaxolo! HC! was 
not shown to be teratogenic, however, and there were no other adverse effects on reproduction at 
subtoxic dose levels. There are no adequate and well-controlled studies in pregnant women. 
BETOPTIC S should be used during pregnancy only if the potential benefit justifies the potential risk to 
the fetus. Nursing Mothers: it is not known whether betaxolo! HCI is excreted in human milk. Because 
many drugs are excreted in human milk, caution should be exercised when BETOPTIC S Ophthalmic 
Suspension 0.25% is administered to nursing women. Pediatric Use: Safety and effectiveness in 
children have not been established. 

ADVERSE REACTIONS: Ocular: in clinical trials, the most frequent event associated with the use of 
BETOPTIC S Ophthalmic Suspension 0.25% has been transient ocular discomfort. The following other 
conditions have been reported in small numbers of patients: blurred vision, corneal punctate keratitis, 
foreign body sensation, photophobia, tearing. itching, dryness of eyes, erythema, inflammation, 
discharge, ocular pain, decreased visual acuity and crusty lashes. Additional medical events reported 
with other formulations of betaxolol include allergic reactions, decreased corneal sensitivity, edema 
and anisocoria. Systemic: Systemic reactions following administration of BETOPTIC S Ophthalmic 
Suspension 0.25% or BETOPTIC Ophthalmic Solution 0.5% have been rarely reported. These include: 
Cardiovascular: Bradycardia, heart block and congestive failure. Pulmonary: Pulmonary distress 
characterized by dyspnea, bronchospasm, thickened bronchial secretions, asthma and respiratory 
failure, Central Nervous System: insomnia, dizziness, vertigo, headaches, depression, and lethargy. 
Other: Hives, toxic epidermal necrolysis, hair loss, and glossitis. 

OVERDOSAGE: No information is available on overdosage of humans. The oral LD50 of the drug 
ranged from 350-920 mg/kg in mice and 860-1050 mg/kg in rats. The symptoms which might be 
expected with an overdose of a systemically administered beta-1-adrenergic receptor blocking agent 
are bradycardia, hypotension and acute cardiac failure. A topical overdose of BETOPTIC S Ophthalmic 
Suspension 0.25% may be flushed from the eye(s) with warm tap water. 

CAUTION: Federal (USA) Law Prohibits Dispensing Without a Prescription. 

U.S. Patent Nos. 4,252,984; 4,311,708; 4,342,783;4,911,920. 
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BSS PLUS* 
(Balanced Salt Solution Enriched with 
Bicarbonate, Dextrose and Glutathione) 
Sterile Intraocular irrigating Solution 


DESCRIPTION: BSS PLUS? is a sterile intraocular irrigating solu- 
tion for use during all intraocular surgical procedures, even those 
requiring a relatively long intraocular perfusion time (e.g., pars 
plana vitrectomy, phacoemulsification, extracapsular cataract ex- 
traction/lens aspiration, anterior segment reconstruction, etc). 


The solution does not contain a preservative and should be pre- 
pared iust prior to use in surgery. 


Part L A sterile 480 mL solution in a 500 mL single-dose bottle to 
which the Part Il concentrate is added. Each mL of Part | contains: 
Sodium Chloride 7.44 mg, Potassium Chloride 0.395 mg, Dibasic 
Sodium Phosphate 0.433 mg, Sodium Bicarbonate 2.19 mg, Hydro- 
chioric Acid and/or Sodium Hydroxide (to adjust pH), in Water for 
injection. DM-00 

Part Il: A sterile concentrate in a 20 mL single-dose vial for addition 
to Part i. Each mL of Part II contains: Calcium Chloride Dihydrate 
3.85 mg, Magnesium Chloride Hexahydrate 5 mg, Dextrose 23 mg, 
Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, in Water for 
Injection. DM-00 


After addition of BSS PLUS Part lI to the Part | bottle, each mL of 
reconstituted product contains: Sodium Chloride 7.14 mg, Po- 
tassium Chloride 0.38 mg, Calcium Chloride Dihydrate 0.154 mg, 
Magnesium Chloride Hexahydrate 0.2 mg, Dibasic Sodium Phos- 
phate 0.42 mg, Sodium Bicarbonate 2.1 mg, Dextrose 0.92 mg, 
Glutathione Disulfide (Oxidized Glutathione) 0.184 mg, Hydro- 
chioric Acid and/or Sodium Hydroxide (to adjust pH). in Water for 
Injection, 


The reconstituted product has a pH of approximately 7.4. Osmo- 
lality is approximately 305 mOsm. 


CONTRAINDICATIONS: There are no specific contraindications to 
the use of BSS PLUS, however, contraindications for the surgical 
procedure during which BSS PLUS is to be used should be strictly 
adhered to. 


WARNINGS: For IRRIGATION during ophthalmic surgery only. BSS 
PLUS is NOT for injection or intravenous infusion. 


PRECAUTIONS: DO NOT USE BSS PLUS UNTIL RECON- 
STITUTED. Do not use Part lif it does not contain a vacuum. Do not 
use additives other than Part Il. Do not use if Part |, Part H or the 
reconstituted solution is discolored or contains a precipitate. SINCE 
BSS PLUS IS INTENDED FOR INTRAOCULAR IRRIGATION, IT 
DOES NOT CONTAIN A PRESERVATIVE AND, THEREFORE, 
SHOULD NOT BE USED FOR MORE THAN ONE PATIENT. DIS- 
CARD ANY UNUSED SOLUTION SIX HOURS AFTER PREPARA- 
TION. Studies suggest that intraocular irrigating solutions which 
are iso-osmotic with normal aqueous fluids should be used with 
caution in diabetic patients undergoing vitrectomy since intra- 
operative lens changes have been observed. 


There have been reports of corneal clouding or edema following 
ocular surgery in which BSS PLUS was used as an irrigating solu- 
tion. As in all surgical procedures, appropriate measures should be 
taken to minimize trauma to the cornea and other ocular tissues. 


ADVERSE REACTIONS: Postoperative inflammatory reactions as 
well as incidents of corneal edema and corneal decompensation 
have been reported. Their relationship to the use of BSS PLUS has 
not been established. 


OVERDOSAGE: The solution has no pharmacological action and 
thus has no potential for overdosage. However, as with any intra- 
ocular surgical procedure, the duration of intraocular manipulation 
should be kept to a minimum. 


U.S. Patent Nos. 4,443,432 and 4,550,022 
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Fort Worth, Texas 76134 USA 
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BSS PLUS 


sterile Intraocular Irrigating Solution 


(Balanced Salt Solution Enriched with Bicarbonate, Dextrose, 
and Glutathione) 


Optimal perfusion diet 
for preserving endothelial health and integrity 


Only BSS PLUS solution delivers a complete 
intraocular perfusion diet 
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Incomplete perfusion diet — Complete perfusion diet — 


Human cornea following 2 hours of The effect of BSS PLUS solution on 

in vitro endothelial perfusion with human corneal endothelium after 

BSS solution. Marked swelling of 2 hours of in vitro perfusion. The result 
endothelial cells is apparent. is a smooth endothelium with intact 
SEM magnification 1000x.’ junctions. SEM magnification 1000x.' 


Note: It is estimated that up to 81⁄2 hours are 
required for a reforming solution to be replaced 
by normal aqueous humor in the postop eye.” 


B A medium without equal for generating crystal clear corneas 
during and after surgery 


E A unique and complete biological diet, containing: 

— five essential tons 

— sodium bicarbonate for optimal endothelial pump function 
and nutrient transport 

— dextrose, an energy source for cell metabolism and 
transparent corneas 

— oxidized glutathione for protection against surgically 
induced oxidative stress 


E Optimal pH and osmolality 


$ References 
Alcon 1. Edelhauser HF. Intraocular irrigating solutions. In: Lamberts DW, Potter DE, eds. Clinical Ophthalmic 
! Pharmacology. Boston, Mass: Little, Brown, 1987:431-444. 
SURGICAL 2. McDermott ML, et. al. Ophthalmic Irrigants: A Current Review and Update. Ophthalmic Surgery: 
October 1988, Vol. 19, No. 10:724-733. 
Innovation Please see brief summary of prescribing information on the next page. 


Without Alcon Surgical, Inc., 6201 South Freeway 
Compromise Fort Worth, TX 76134 
1-800-TO-ALCON (1-800-862-5266) 








DEFINITIVE REFERENCES FOR YOUR 
OPHTHALMOLOGY LIBRARY 





New 3rd Edition! 


GRAYSON'S DISEASES 


OF THE CORNEA 
Robert Arffa, MD 


Continuing in the same philosophy as previous editions this book 
discusses the diagnosis and management of corneal disease. 

New chapters have been added to cover physiology, bacterial 
conjunctivitis, epithelial healing disorders, episcleritis, scleritis and 
laboratory evaluation. 

July 1991. Approx. 848 pages, 222 ills. (Book Code: 00262) 


New! 


CORNEAL ASTIGMATISM: 


Etiology, Prevention, and Management 
Richard C. Troutman, MD 


Reflecting advances in the field, this new book is the most 
up-to-date atlas of microsurgical corneal procedures available. In 
addition to covering matters of specific pathologies and technique, it 
includes general considerations such as the cornea itself, the surgical 
microscope, instruments, and needles and sutures. 

October 1991. Approx. 400 pages, 560 ills. (Book Code: 05531) 


New! 


EYE TRAUMA 


Bradford J. Shingleton, MD, FACS; Peter S. Hersh, MD; and 
Kenneth R. Kenyon, MD, FACS 

EYE TRAUMA covers the evaluation, diagnosis, and management 
of acute ocular/orbital injuries and us es guidelines for the late, 
post-traumatic reconstruction. Emphasis is on the anterior segment 
of the eye since the majority of trauma impacts that area. 

1991. 444 pages, 596 ills with 70 in color. (Book Code: 05820) 


New! 


ATLAS OF OPHTHALMIC SURGERY 
Volume I: Surgery of the Anterior 


Segment 


W. Banks Anderson, MD; Michael Cobo, MD; Gary Foulks, 
MD; and Calvin Mitchell, MD 

Authored by leading experts in the field, this text covers all areas of 
oe surgery. It features an extensive set of superb full-color 
illustrations demonstrating each essential step in the procedure. 
1991. 227 pages, 630 full-color ills. (Book Code: 00172) 





New 6th Edition! 


THE VISUAL FIELDS: 
Text and Atlas of Clinical Perimetry 
David O. Harrington, MD and Michael V. Drake, MD, AB 


"Since its first edition in 1956, this has become the standard reference 
text on visual fields. Dr. Harrington's extensive clinical experience 
coupled with his superb writing style have made previous editions 
of this textbook outstanding." ( j 

The new edition of this popular title explores the various techniques 
of visual field and interpretation of defects in visual fields. Get new 
information on instrumentation and examination techniques, a 
wealth of new illustrations and references. 

1990. 418 pages, 318 ills and 3 plates, 2 in color. (Book Code: 02073) 





New 5th Edition! 


CATARACT SURGERY AND 


ITS COMPLICATIONS 
Norman S. Jaffe, MD; Mark S. Jaffe, MD; and Gary F. Jaffe, MD 


The newest edition of this popular reference has been updated to 
reflect the most up-to-date techniques in cataract surgery and the 
diagnosis and management of the myriad of complications which 
may develop. It retains the same aam format and features 
which made the previous editions successful yet adds information 
on the newest developments in silicone and hydrogel lens implants, 
apsular bag fixation, singie piece technology, 7mm optics, an 
histology, among other topics. 

1990. 709 pages, 1,057 ills. and 16 color plates. (Book Code: 02885) 


New! 


RETINAL DETACHMENT 


Ronald G. Michels, MD; Charles P. Wilkinson, MD; and 
Thomas A. Rice, MD 

This book focuses on retinal detachment, describing the current 
information available concerning its pathogenesis and management 
and comprehensively covers both diagnostic and surgical techniques 
regarding the disorder. 

1990. 1,148 pages, 1,846 ills. (Book Code: 03417) 


THE GLAUCOMAS 


Robert Ritch, MD; M. Bruce Shields, MD; and Theodore 

Krupin, MD 

Written by internationally iy daa authors, this stimulating 

two-volume set promises you the most comprehensive coverage on 

gu currently available. It contains coverage of clinical 
iagnosis and management of the primary and — 

glaucomas; basic science, diagnostic techniques, and medical, laser, 

and surgical treatment of glaucomas. 

1989. veste api a 1,200 ills. in including 36 in 4 color plates - in two 

volumes. (Book Code: 04116) 


New 4th Edition! 


OCULAR PATHOLOGY 
David J. Apple, MD and Maurice Rabb, MD 


This introductory text provides a correlation of clinical and 

pe ones findings of pep aspects of ophthalmic pne 
eatures a new section on the Acquired Immunodeficiency 

Syndrome; expanded information on biotechnology as it affects the 

eye, e.g. pathology of the cornea caused by dial keratotomy and 

epikeratophakia, intraocular lenses, lasers, and on histopathology of 

the retina. 

1991. 581 pages, 824 ills. with 167 in color. (Book Code: 00266) 





New! 


GLAUCOMA SURGERY 





| John V. Thomas, MD, C. Davis Belcher III, MD, and Richard 
|. D.Simmons, MD 
o. GLAUCOMA SURGERY provides comprehensive yet succinct 


coverage of the various operative procedures for the glaucoma, 


including filtering operations, aqueous drainage implants, 


iridectomy, goniotomy, trabeculotomy, and laser therapy. 
October 1991. 512 pages, 486 ills. (Book Code: 05102) 


New! 





REFRACTIVE KERATOTOMY FOR 


MYOPIA AND ASTIGMATISM 


George O. Waring IH, MD, FACS; with 30 contributors. 
Written by a leading specialist in the field, this new title carefully 
examines the innovative and controversial procedure of radial 
keratotomy. You'll find the facts you need to know on myopia and 
astigmatism, development of refractive keratotomy, patient selection 
and preplanning for refractive keratotomy, surgery, results, corneal 
biomechanics and computer modeling of refractive keratotomy, and 
more. 

October 1991. Approx. 896 pages, 1,559 ills. (Book Code: 05349) 


Keratotons 
for pa tomy 


top Ones 
vorpe Waring it} 





New! 


A COLOUR ATLAS AND TEXTBOOK 


OF LENS IMPLANTATION 
PIERS PERCIVAL, MA, MB, BChir, FRCS, DO 


The purpose of this new atlas is to explain, in pictorial form, the 
options now available, the reasoning behind change and the 
management of problems and complications. 

1991. 256 pages, 600 ills. (Book Code: 21250) 


New! 


AUTOMATED STATIC PERIMETRY 


Douglas R. Anderson, MD 

AUTOMATED STATIC PERIMETRY is a thorough, pragmatic, and 
up-to-date resource for those learning perimetry for the first time in 
a clinical setting where automated perimetry predominates. 
Emphasis is on technical aspects obadininistering the automated test 
with skill; as well as on skillful interpretation of the result based on 
an understanding of the text. 

October 1991. Approx. 336 pages, 220 ills. (Book Code: 06313) 





SAVE TIME! Call toll-free: 800-426-4545 
Monday-Friday, 7AM-7PM, Central Time 
FAX orders, 314-432-1380 Attn: Direct Marketing 
Please mention this number when calling: MPA-161 
In Canada, call collect: 416-298-2465 


New! 


ATLAS OF CONTEMPORARY 
OPHTHALMIC SURGERY 


Henry M. Clayman, MD; with 18 contributors. an 
Organized by anatomic area, this new title is a comprehensive work 
that brings together all the various ophthalmic sub-specialty surgical 
procedures. It provides the information on such topics as surgical 
principles, anesthesia, cornea, lens, glaucoma, strabismus, vitreous, 
retina, photocoagulation, ophthalmic plastic surgery, orbit, and 
tumors--all in a concise outline format. 

1990. 1,072 pages, 1,539 ilis. (Book Code: 01136) 





STEREOSCOPIC ATLAS OF 
MACULAR DISEASES: Diagnosis and 
Treatment, 


3rd Edition 


J. Donald M. Gass, MD | 
1987. 840 Eee in 2 volumes, 2,410 ilis. Includes 20 stereo reels and 
viewer. (Book Code: 01752) 





BECKER-SHAFFER'S DIAGNOSIS 
AND THERAPY OF THE 
GLAUCOMAS, 


6th Edition 
H. Dunbar Hoskins, ]r., MD and Michael A. Kass, MD 


The new 6th edition of this popular reference has been reorganized 
and totally rewritten with 2576 more material to keep you up-to-date 
with the dona changes in the diagnosis and treatment o 
glaucoma. It features a wealth of new references, illustrations, and 
extensive use of tables and flow charts. 

1989. 687 DC 323 ills., d ed color plates. 21 stereoscopic 
views in full color on 3 reels. (Book Code: 02453) 


RETINA 


Stephen |: Ryan, MD; Thomas E. Ogden, MD, PhD; Andrew 
P. Schachat, MD; Robert P. Murphy, MD; Arnall Patz, MD; 
Bert M. Glaser, MD; and Ronald G. Michels, MD; with 164 
expert contributors. 

Bringing you over 150 informative chapters, this exciting new 
3-volume reference presents the most detailed coverage of the 
diagnosis and treatment of retinal disease currently available. It's 
written by many leading authorities in the field--making it the 
definitive work on retina. 

1989. 2,321 pages, in 3 volumes, 2,725 ills. including 27 color plates. 
(Book Code: 04241) 


New! 


THE 1991 YEAR BOOK OF 


OPHTHALMOLOGY 

Peter R. Laibson, MD and the Wills Eye Hospital Board: 
Raymond E. Adams, MD; James J. Augsburger, MD; William E. 
Benson, MD; Elisabeth J. Cohen, MD; Ralph C. Eagle, ]r., MD; 
Joseph C. Flanagan, MD; Leonard B. Nelson, MD; Robert D. 
Reinecke, MD; Robert C. Sergott, MD; and Richard P. Wilson, 
MD 

September 1991. Approx. 300 pages, 85 ills. (Book Code: 22135) 


Mosby-Year Book 
11830 Westline Industrial Drive 
St. Louis, MO 63146 
Mosby-Year Book, Ltd. 
5240 Finch Avenue East 
Scarborough, Ontario 
Canada M15 5A2 


NA Your Book 


















Introducing 


VISUALEYES ... 


Improves 
Intraocular 
Insight 


VISUALEYES is the only sur- 
gical practice system to allow 






viewing the eye both anteriorly 
and posteriorly. As a result, prac- 
ticing and evaluating cataract, 
corneal, vitreoretinal and laser 
surgical procedures can be 
undertaken realistically with the 
added benefit of a unique intra- 
ocular perspective. Cause-and- 
effect research also benefits from 
this anterior/posterior viewing 
technique. 

Whether the system is used 





Vitreous surgery as observed using VISUALEYES™ 





with rabbit, pig or human cadaver 


4000 VISUALEYES™ Surgical Practice System [Zirm] 


eyes, intraocular fluid and pres- 
sure are Stabilized by the unique 
eye holder*. The practice head 
Prove to yourself the surgical 

realism only VISUALEYES can offer... 

For a video tape and information covering 
capabilities of the complete VISUALEYES 
system contact VISITEC. 

(800) 237-2174 


incorporated with the system 
allows red reflex to be simulated. 
VISUALEYES provides a superior 
simulation of the surgical situa- 
tion utilizing actual tissue with 
the unique view of the effects 
inside the eye. 


VISITEC Company ® 
7575 Commerce Court 

Sarasota, Florida 34243-3218 USA E 

T (813) 351-9883 

Fax: (813) 359-2015 idisse 


OUALITY FOR ALLT E WORLD TA CEE 


VISUALEYES™ is a trademark of VISITEC Company. ® Registered trademark of VISITEC Company. * Patent pending. © Copyright 1991 VISITEC Company. All rights reserved 
See us at the AAO Meeting Booth #356 














Just Published! 


| COLOR ATLAS/ TEXT OF 
OPHTHALMIC PARASITOLOGY 


B. H. Kean, M.D. 
Clinical Professor (Emeritus) of Tropical Medicine and Public Health, Cor- 
nell University Medical College and Attending Physician, The New York 
Hospital, New York, NY 


Tsieh Sun, M.D. 

Chief, Division of Clinical Pathology, Department of Laboratories, North 
Shore University Hospital--Cornell University Medical College, Manhasset, 
NY and Professor of Clinical Pathology, Department of Pathology, Cornell 
University Medical College, New York, NY 


Robert M. Elisworth, M.D. 
Professor of Ophthalmology, Cornell University Medical College and 
Attending Physician, The New York Hospital, New York, NY 









Contents: Abbreviations, Bibliography, Ophthalmic Glossary, General Introduction, 
Anatomy and Physiology of the Eye Part!: Diseases Caused by Protozoa: Tox- 
oplasmosis, Terramebiasis, Entamebiasis, Malaria and Babesiosis, Giardiasis, 
Leishmaniasis, African Trypanosomiasis, American Trypanosomiasis, Pneumocys- 
tosis, Microsporidiosis Part Il: Diseases Caused by Nematodes: Toxocariasis, 
Ascariasis, and Baylisascariasis, Onchocerciasis, Loiasis, Dirofilariasis, Bancrotian 
and Brugian Filariasis, Dracunculiasis, Thelaziasis, Gnathostomiasis, Angiostron- 
gyliasis, Trichinosis Part Ill: Diseases Caused by Cestodes: Cysticercosis, 
Echinococcosis, Coenurosis, Sparganosis Part IV: Diseases Caused by Trema- 
todes: Schistosomiasis, Paragonimiasis Part V: Diseases Caused by Arthro- 
pods: Ophthalmomyiasis Index 


Dedicated 
to Paul Beaver, 
Ph.D., Sc.D. (Hon.) 





The movement of hundreds of thou- 
sands of people from one part of the 
world to another each year necessar- 


the differential diagnosis) to reach 
for the appropriate illustration and 
relevant text to facilitate exact diag- 
nosis and treatment. 


were unknown only a few years ago. 


Written by leading authorities in the 





ily involves every physician in the 
practice of global medicine. This 
means that today's ophthalmologist 
is forced to include in his differential 
diagnosis the exotic virus, bacterium 
or parasite. 


The main purpose of this unique 
work--the only one of its kind in 
English--is to assist the ophthalmolo- 
gist (when he includes a parasite in 


Featuring 220 full-color illustrations 
in a large 8 1/2 by 11 inch format, 
this definitive reference, covering 26 
parasitic disorders, will fill a true 
void in the literature. As a measure 
of the currentness of the new Atlas, 
it should be noted that many of the 
references are dated 1989 and 1990, 
and that it includes subjects that 


field, this extensively illustrated full- 
color atlas is a crucial resource for 
the ophthalmologist. Use our con- 
venient order form to obtain your 
copy of this invaluable diagnostic 
and therapeutic aid. 


1991, 248 pages, 276 illustrations-- 
220 in full-color, 12 tables, ISBN: 
0-89640-193-6, LC: 90-5173, $110.00 
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YES! Please send me _— 
OPHTHALMIC PARASITOLOGY. 


One Madison Avenue, New York, NY 10010 


Igaku-Shoin Medical Publishers, Inc. 
Tel: 212-779-0123 800-765-0800 Fax: 212-779-0322 


copy(ies) of COLOR/ATLAS TEXT OF 
I understand that I will not 
have to pay postage and handling if I pay with my order (on con- 





— P ÁO 


tinental USA orders only) and that I have a guaranteed 30-day — — = Bill me 
approval period on my purchase. 
Misa 
NaMe e s g UI ETSA ee Card # 
Address e li f Signature (required) 
Cuv Slate BA | <r Eee eae SO epe ALS EE e Ld 


Telephone: 


Price subject to change without notice 


___Check enclosed (NY and PA residents should include 


. MasterCard 


applicable state sales tax with payment) 


LAE 


————— ORE 
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#210. 
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PRODUCTS AND SERVICES 


New products and services considered by the editors to be of interest to our readers are described on the basis of information supplied by 
the companies cited. Publication of these notices does not imply endorsement or warranty by The Ophthalmic Publishing Company, 
publishers of The American Journal of Ophthalmology, for these products and services. 


b Computer Software > Lenses 

Doctors Office Computer Software Ocular Instruments, Inc. 
74 Jefferson Ln. 2255 116th Ave. N.E. 
Streamwood, IL 60107 Bellevue, WA 98004 

Tel: (708) 483-2929 Tel: (206) 455-5200 


(800) 888-6616 
Fax: (206) 462-6669 


Ocular Instruments introduced four new rings for 
the Landers Vitrectomy Lens Ring System. The OLV- 





uu! "JJ a 1/3s, Landers Three Strut Lens Ring features three 
- 9 : struts which can be sutured to the sclera to hold the 
80:45 » Landers Lenses in place. OLV-1/Is, Landers Three 
i51» ob Strut Irrigating Lens Ring offers irrigation to allow 
ae M easy irrigation of the cornea. Silicone tubing is in- 
* 89:382 ob cluded with the ring. OLV-1/N, Landers Notched 
12 me: | Lens Ring features no struts, but has notches in the 
18:154 ob — Gladl'ieider | top of the ring for suture placement. Scleral depres- 
x 2 "P. sion is easier with this ring as no struts interfere. The 
Cover for Br. Hoffaan | OLV-1/IN version of the notched ring offers irriga- 
| eRe CNET NONE ET. i tion to allow easy irrigation of the cornea. Silicone 
ic [POr ta (Saye i2 DN eie — FS-fbve App tubing is included with the ring. 
AER. 30; € Bete  FoeSuitch Scheda! : a=Messege A 


DOCS, Inc. recently announced the initial release 
of its Professional Appointment Manager (PAM) for 
the medical office. The program is designed for 
scheduling appointments in either a single terminal 
or multi-user environment. PAM is a stand-alone 


program. It can be "hot-keyed" to operate on an 
integrated basis with any practice management pro- 
gram by using the new DOS version 5.0 upgrade. 
This allows users to go back and forth between PAM 
and another program without having to exit either 
one. 

The program is capable of tracking appointments 
for multiple schedules, each with its own starting 
and ending times. PAM allows for varying time 
increments within each schedule. Messages as well 
as user-defined codes can be included for each ap- 
pointment. 

Time-saving features include appointment search, 
"cut and paste" for moving and copying appoint- 
ments, and a print out of schedules. 





The most advanced Cryo available today. 


MIRA’s exclusive new design is engineered To place your order or to arrange for an 

to produce less tissue damage, improve evaluation, fill out and return the coupon 
surgical efficiency and reduce patient below, or call your local MIRA distributor 
trauma. Utilizing a high pressure system in or MIRA's Customer Service Department at 
both freeze and defrost modes to guarantee 1-800-847 -MIRA 

instantaneous freezing and defrosting, the 


MIRA Cryo is specifically designed for 
ophthalmic use. YES, I would like to see the benefits of MIRA's 


new Ophthalmic Cryo CR4000! 
The new MIRA Ophthalmic Cryo will (] Iam ready to place an order — please call me. 
produce visible benefits — for both you 
and your patient. 


|J lam interested in a quotation. 
(| I would like to arrange for an evaluation. 
Lj Please send me more information. 


8 . : Name 
| S MIRA The Vitreoretinal Company FETTEN 


MIRA, Inc., 87 Rumford Ave., Waltham, MA 02154 Tel. # 
800-847-MIRA/617-894-2200 Fax 617-647-1855 Hospital Affiliation 


Telex 94-0533 
Mail to: MIRA, Inc., 87 Rumford Ave., 
© MIRA. Inc.. 1990 Waltham, MA 02154 
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p Pharmaceuticals 


Fougera 

60 Baylis Rd. 

Melville, NY 11747 

Tel: (516) 454-6996 
(800) 645-9833 (National) 
(800) 426-6483 (West Coast) 





E. Fougera & Company has a new line of sterile 
ophthalmic solutions. The new line marks the com- 
pany's initial step in expanding the existing line of 
ophthalmic products, and includes five different topi- 
cal solutions: atropine sulfate USP 1%; pilocarpine 
hydrochloride UPS 1%, 2%, and 4%; and sulfaceta- 
mide sodium USP 1096. Each product in the line is 
color-coded for easy identification. Other features 
include the following: a controlled dropper tip for 
easy, accurate application; tamper-evident safety 
seals; custom-designed pressure-sensitive labels; 
and a 15-ml bottle, made of low-density polyethyl- 
ene. The bottles are packaged in clear, reuseable unit 
cartons. 


Bausch & Lomb 

1400 N. Goodman St. 

P.O. Box 450 

Rochester, NY 14692-0450 
Tel: (716) 338-6000 


Dry Eye Therapy from Bausch and Lomb, is a 
preservative-free lubricating eyedrop that can be 
used as often as needed to provide safe, continuous 
relief of dry eyes. It complements Bausch & Lomb's 
existing dry eye products, Moisture Drops Artificial 
Tears, which contain a mild preservative, and Duo- 
lube, an ointment which provides longer lasting 
lubrication for overnight use. Dry Eye Therapy is 
formulated to match natural tears more closely. It is 
preservative-free and contains a natural lubricant 
and essential nutrients found in natural tears (calci- 
um, zinc, potassium, and magnesium) to relieve the 
burning, itching, and irritation associated with dry 
eyes. 


> Surgical Instruments 


American Surgical Instruments Corp. 
806 Burr Oak Dr. 

Westmont, IL 60559 

Tel: (708) 986-8032 

Fax: (708) 986-0065 





The Kellan Endocapsular Intraocular Lens Inser- 
tion Forceps from ASICO were developed for the 
implantation of the less flexible superior haptic of the 
Ovoid lens. The groove in the forceps tip is sized to 
hold the intraocular lens haptic securely to prevent 
slipping at the final moment of insertion. The forceps 
are designed to allow the surgeon to control the 
haptic through the maneuver and better ensure im- 
plantation within the capsule. The round handle of 
the instrument facilitates easy maneuverability with 
the slightest movement of the fingers. 


September, 1991 


Your Growth Is Our Business. 





INCREASED REGULATION and a TOMEY IS A BUDDING instru- OUR COMMITMENT IS TO EARN 
slow economy shouldn't stop you ment company with an established your business by helping you to 
from investing in your practice. In global presence. Our roots are strong cultivate your practice. Tomey has 
fact, tough economic times most and deep. We manufacture and engineers who have mastered our 
often present the best opportunity market state-of-the-art ophthalmic technology; clinicians who under- 
for you to invest in your future instruments in ultrasound, refraction, stand your concerns and marketing 
growth. After all, tough times don't electrophysiology, keratometry, fundus people who can help simplify often 
last forever. We are the company and corneal lenses and more. And complex choices. We want to use 
that can help you make these vital we spring from one of the oldest these resources to help you. Using 
decisions for your practice, during and most successful ophthalmic in- our products and your skills, we'll 
both the good and the bad times. strumentation companies in the work together to bring a new level 
We call ourselves TOMEY. world. of success to your practice. 


Your growth is our business. 


Z TOMEY 





See Us In Full Bloom at the AAO - Booth 71810! 


For more information, contact the Tomey office nearest you: 


N. & S. AMERICA GERMANY/EUROPE JAPAN ASIA-PACIFIC 
TOMEY TECHNOLOGY, INC. TOMEY AG. TOMEY CORPORATION TOMEY EXPORT CORPORATION 
325 Vassar Street Am Weichselgarten 19a 2-22-10 Noritakeshinmachi 1-27-11 Aobadai 
Cambridge, MA 02139 D-8520 Erlangen Nishi-ku, Nagoya 451 Meguroku, Tokyo 153 
Tel (617) 864-6488 Tel 49/9131-7771-0 Tel (81) (52) 581-5321 Tel (81) (3) 3714-5571 


Fax (617) 864-6897 Fax 49/9131-7771-20 Fax (81) (52) 581-5320 Fax (81) (3) 3714-5329 
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> Diagnostic Instruments 


Keeler Instruments, Inc. 

456 Parkway 

Broomall, PA 19008 

Tel: (215) 353-4350 
(800) 523-5620 





The Vista 20 Ophthalmoscope from Keeler features 
a choice of 20 apertures, a coaxial optical system, and 
halogen illumination. The Vista 20 provides brilliant, 
true-color, detailed retinal images required for an 
accurate ophthalmic examination. 

Practitioners can select aperture ranges to best fit 
their individual needs. The eccentric fixation has four 
separate standard filter overlays that can be com- 
bined with these five apertures to offer a total of 20 
combinations. Wide-angle fixation offers the same 
features as the eccentric fixation range, only the 
intermediate beam size has no eccentric fixation 
target. 

The Vista 20 also incorporates these overlay filters 
as standard: safety—exclusively ours, blocks out un- 
necessary ultraviolet and infrared light normally 
emitted by halogen bulbs for safer examinations; 
cobalt blue—for use with fluorescein dye for easy 
viewing of abrasions, small lesions, and foreign ob- 
jects; red free—simplifies indentification of veins, 
arteries, and nerve fibers; and clear—brilliance of the 
halogen bulb shows true tissue color. 





> Surgical 





MIRA, Inc. 

87 Rumford Ave. 

Waltham, MA 02154 

Tel: (617) 894-2200 
(800) 847-MIRA 


The silicone tire 286 from MIRA provides a smaller 
symmetrical convex scleral buckling element for 
cases where the 287 is too large or excessive because 
of the location of the tears or the size of the eye. 
Robert Wendel, M.D., of Sacramento, California, 
who collaborated with MIRA on the design of the 
new tire, uses it in cases where the abnormality is 
anteriorly located and with smaller globes. The 286 
has a convex inner surface of revolution with a 6-mm 
width and the same proportions as the conventional 
287 tire. The new element conforms easily to the 
globe and the band 240 effortlessly fits the groove. 
The tire is soft and pliable, making it extremely easy 
to work with. 


> Microscopy 


Chiu Technical Corporation 
252 Indian Head Road 
Kings Park, NY 11754 

Tel: (516) 544-0606 
Fax: (516) 544-0809 






Chiu Technical Corporation announced the availa- 
bility of the new Chiu Light Guides line for micro- 
scopic, borescopic, and endoscopic applications. De- 
signed and manufactured for long system life and 
restriction-free movement, Chiu Light Guides incor- 
porate the finest quality optical glass to supply bril- 
liant specimen across lighting from above or below. 
The Light Guides are ideal for a variety of applica- 
tions including stereomicroscopy, high/low con- 
trast, optical comparators, IC/semiconductor etch- 
ing and printing, automatic test equipment, profile 
projectors, and measuring microscopes. 

The complete line includes single fibers, bifurcated 
fibers and ringlights. 


September, 1991 





WITH 
BIOMATRIX 


(HYDROXYAPATITE) 


OCULAR IMPLANT™ 





e Truly Stable * 





e Becomes a Living Part of the Orbit * 


The Achievment... 


sets a new standard for both 
motility and stability in ocular 
implants. No other implant even 
comes close. Your patients will 
be impressed by the subtle, 
natural darting movements now 
possible for their artificial eye. 
You will be impressed by the 
long term performance of the 
only implant design that resists 
the problem of extrusion and 
migration common to all other 
implant designs. 


The Material... 

- porous hydroxyapatite - is the 
same material as the mineral 
portion of human bone. Its well 
proven biocompatibility prevents 
pseudocapsule formation and 
allows an unprecedented degree 
of fibro-vascular ingrowth into 
the implant. Once invested with 
the body’s own living tissue, the 
BIOMATRIX OCULAR IM- 
PLANT™ becomes a truly 
integrated implant. 


For More Information Call TOLL FREE or Contact: 


Integrated Orbital Implants, Inc. 


The Structure... 

mimics the unique 
microarchitecture of human 
cancellous bone. Each pore 
interconnects with every other 
pore. This unique structure is 
what make the BIOMATRIX 
OCULAR IMPLANT™ the most 
stable, truly integrated ocular 
implant ever designed. 


12526 High Bluff Drive, Suite 300-114, San Diego, CA 92130 / 1-800-424-6537 ext 114 or (619) 792-3565 ext 114 / FAX (619) 755-8348 
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AJO CLASSIFIED ADVERTISING 


INSTRUMENTS, PRACTICES, POSITIONS, 
MEETINGS, SERVICES, SUPPLIES . . . 
AJO CLASSIFIEDS GET RESULTS! 


RATES: Non-display advertisements—$30.00 per issue. Display advertisements—$95.00 per inch, per issue. 
Classified advertising is non-commissionable. Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or less. Count each word, series of numbers, abbreviation, or set of 
initials as one word. Blind box numbers are assigned for response at no additional charge (Box xxx AJO is not included in 
the 40 word limit). Blind box responses are forwarded unopened weekly. 


DISPLAY ADVERTISING: Display ads have a ruled border around the copy. Copy with more than 40 words will be 
considered a display ad. Each inch contains a maximum of 70 words. 


FORMAT: Copy should be double-spaced typed. Send copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 25th of the month, two months before the month in which the ad is 


to appear. 


RESPONSES TO BLIND BOX ADS: Address responses to Box _____ AJO, American Journal of Ophthalmology, 435 
North Michigan Avenue, Suite 1415, Chicago, IL 60611-4074. 





POSITIONS AVAILABLE 


TEXAS CORNEAL SPECIALIST WITH REFRACTIVE SURGERY EXPERIENCE: 
Well-established, ten member group of sub-specialists in Fort Worth, 
seeks board certified/board eligible associate to join busy, multi-site, 
high pathology practice. Generous benefits and salary plus bonus. 
Flexible work schedule. This is an unusually good opportunity. Send 
C.V. and photograph to Laura Cadahia, Ophthalmology Associates, 
308 South Henderson, Fort Worth, Texas 76104. 








RETINAL SPECIALIST: Marshfield Clinic wishes to recruit a BC/ 
BE retina specialist with a primary interest in medical retina. 
The prospective physician would be joining a medical and a 
surgical retina specialist plus cornea, glaucoma, pediatric, and 
neuro-ophthalmology specialists and three general ophthal- 
mologists. The Marshfield Clinic is a 350+ physician multispe- 
cialty group practice serving Central and Northern Wisconsin 
as well as the Upper Peninsula of Michigan. Complete practice 
setup, support staff, and a full compliment of business office 
services are offered along with a competitive salary and excel- 
lent fringe benefits. This opportunity affords easy access to a 
wide variety of outdoor recreational activities, as well as safety 
and security for family living. For more information, send your 
C.V., or contact: Gary Pesicka, M.D., 1000 North Oak Avenue, 
Marshfield, WI 54449 or call (715) 387-5236. 


VITREORETINAL SURGEON: Growing multi-doctor medical and surgical 
retina only referral practice desires an associate leading to partner- 
ship. Practice is well established with excellent facilities and equip- 
mon. Quality retinal fellowship required. Reply with C.V. to Box 222 
AJO. 


GENERAL OPHTHALMOLOGIST: Prestigious, well-established ophthal- 
mology practice in Chicago and northern suburbs looking for asso- 
ciate to begin immediately. Fellowship training in plastics, medical 
retina or cornea is desirable but not mandatory. Potential for possi- 
ble partnership. Salary negotiable. Reply to Box 223 AJO. 





ACADEMIC OPHTHALMOLOGISTS 
Pediatric Ophthalmologist —Geneticis! 
Retina and Vitreous Surgeon 


The University of Nebraska College of Medicine, Department of Ophthalmology, 
is seeking two full-time academic ophthalmologists. A strong commitment to 
resident, medical student teaching, and research is essential. Requirements in- 
clude completion of a satisfactory residency and American Board of Ophthalmol- 
ogy eligibility or certification. Must have documented prior teaching and research 
experience. Salary and rank commensurate with education and experience. 
Health Professions (tenure-leading) appointment contract with potential for re- 
newal. Positions available immediately. Send C.V. to: 


Michael E. Yablonski, M.D., Ph.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Nebraska Medical Center 
600 South 42nd Street, Omaha, NE 68198-5540 
(402) 559-4276 FAX: (402) 559-5514 


An Equal Opportunity/Affirmative Action Employer 
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OPHTHALMOLOGISTS — MARSHFIELD CLINIC 


A 400 physician multispecialty group practice is seeking 
BE/BC ophthalmologists to join expanding regional centers 
in ASHLAND and RICE LAKE, WISCONSIN. These are 
beautiful, wooded Wisconsin areas with an abundance of 
lakes, rivers and streams. Each is ideally suited for physi- 
cians seeking to combine professional excellence in a Mid- 
west, family-oriented location offering exceptional four- 
season recreational activities. Ashland is a community of 
9,000 located on the southern shores of Lake Superior. 
This is a single-specialty group seeking a third partner. 
Rice Lake is a lakeside community of 8,500 people located 
less than 25 hours northeast of Minneapolis/St. Paul. This 
is a growing multispeciaity group practice of 18 physicians. 
Wisconsin consistently leads the nation in ACT scores and 
the school systems in these communities are excellent. 
Each opportunity offers a superlative life-style. Each has its 
own special qualities with more attractive features relative 
to individual needs and preferences. The initial total com- 
pensation package is valued in excess of $200,000. If this 
combination of professional excellence and life-style made 
possible through the backup resources of a leading medical 
center in conjunction with the uncommon, varied beauty of 
Wisconsin's land and lakes sounds interesting to you, 
please send C.V. and references to David. L. Draves, Direc- 
tor Regional Development, 1000 North Oak Avenue, Marsh- 
field, Wi 54449, or call 1-800-825-2345, extension 5376. 


HERE BUT IN ALASKA 
could you expect to find the 

recreational dividends offered by 
this magnificent state? 


* Downhill/Cross-country Skiing 
e World-class Fishing 
¢ Hunting, Flying, Climbing, Boating 


Ophthalmologist needed to fill position at our 
new, modern ambulatory care facility. 


For information, write Elliott Boisen, M.D., 
Chief of Staff, 235 E. 8th Ave., Anchorage, 
Alaska 99501 or call 907-271-2242. 





VITRE-RETINAL SURGEON: Dynamic medical/surgical retina vitreous NA Department of 

b. only practice in large mid-western city seeks fellowship trained vi- x 

treo-retinal surgeon. Academic affiliation available. BE/BC. Send Veterans Affairs 
C.V. to Box 227 AJO. An Equal Opportunity Employer 





The University of Maryland School of Medicine seeks nomina- 
tions for a Chairman for the Department of Ophthalmology. 
The School of Medicine and 747-bed University Hospital 
share a campus with six other professional schools and a 
new 324-bed VA Hospital with a large outpatient census. 
The campus forms the western-most border of downtown 
Baltimore's renowned Inner Harbor. The Chairman's re- 
sponsibility includes programs in the Medical School, the 
University of Maryland Hospital, the adjacent VA Medical 
Center and the Faculty Practice Building. A highly competi- 
tive residency program is in place. Nominees should hold 
the M.D. degree or equivalent and be Board certified in 
Ophthalmology with established credentials in education, 
research, clinical service and have demonstrated academ- The Permanente 
ic leadership ability. Applicants should submit a C.V. and M di | C | 
names of three references by November 1, 1991 to 

Kenneth P. Johnson, MD, Search Committee Chairman c/o caica roup i nc. 
Dean's Office, University of Maryland School of Medicine, 
655 West Baltimore Street, Baltimore, Maryland 21201. 
The University of Maryland is an Equal Opportunity/Affirma- 


| 
| 
tive Action Employer. 1814 Franklin, 4th Fl., Dept. M 
Oakland, CA 94612 





Physician Recruitment Services 





POSITIONS AVAILABLE (800) 777-4912 
i loplasti d orbital , gi ; 

retina, general ophthalmology. and pediatric ophthalmology at Cleve. (415) 987-4949 

land and Ft. Lauderdale locations. Candidates require M.D. degree 

from accredited U.S. medical school, completion of approved ophthai- EOE 


mic residency training program in U. S. hospital. Send C.V. to: Froncie 
A. Gutman, M.D., Chairman, Dept. of Ophthalmology, Cleveland Clinic 
Foundation, One Clinic Center, 9500 Euclid Ave., Cleveland, OH 
44195-5024. An EEO/AA employer. 





KAISER PERMANENTE 


GENERAL OPHTHALMOLOGIST—Central New Jersey group seeking a Gon People Good Memon, 
board eligible or certified ophthalmologist for immediate partner- 
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PROFESSOR AND CHAIR OF THE DEPARTMENT 
OF OPHTHALMOLOGY 
DIRECTOR OF THE KRESGE EYE INSTITUTE 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 
OPHTHALMOL OGIST-IN-CHIEF 
THE DETROIT MEDICAL CENTER HOSPITALS 


Wayne State University School of Medicine, the Kresge Eye Institute, The Detroit 
Medical Center and its member hospitals, are seeking an outstanding clinician, 
researcher and administrator to serve as Professor and Chair of the Department 
of Ophthalmology, Director of the Kresge Eye institute at the Wayne State Uni- 
versity School of Medicine and the Ophthalmologist-in-Chief of the Detroit Medi- 
cal Center. The individual we seek is expected to plan, manage and implement 
academic, research and clinical programs that 1) enhance the professional and 
scholarly growth of the Department, the Institute, and the hospitals of the Medi- 
cal Center; 2) provide leadership to the faculty and the attending staff at the 
various hospitals within the Medical Center; and, 3) continue and expand upon 
the hospitals’ commitment to the community. Applicants should have attained 
national and international stature in the field of Ophthalmology, and demonstrate 
a record of excellence in scholarship, clinical service, and academic administra- 
tion. A strong basic science background is desirable. The incumbent will have 
overall responsibility for medical students and post-graduate education in Oph- 
thalmology at the Wayne State University School of Medicine, be expected to 
promote the development of research programs of appropriate breadth and 
depth for a university department of national and international stature and to 
organize the Ophthalmologic resources of the Kresge Eye Institute and the sys- 
tem hospitals toward a broadly based academic and clinical unit. 


Interested applicants should forward a letter of application and an updated curric- 
ulum vitae along with the names of three references by September 30, 1991, to: 


Robert P. Lisak, M.D., Professor and Chalrman of Neurology 


Wayne State University School of Medicine 
University Health Center-6E 
4201 St. Antoine, Detroit, Michigan 48201 


Wayne State University and the Detroit Medical Center Hospitals are 
equal opportunity/affirmative action employers. 


SN 


GLAUCOMA 


Full-time position for a glaucoma specialist with opportunities for clini- 
cal research and teaching in a very busy not-for-profit setting. Candi- 
date must be BC or BE, and at least one year of subspecialty training in 
glaucoma. 


Practice is located in a modern, state-of-the-art equipped facility in the 
scenic Black Hills area of South Dakota. The facility includes subspe- 
cialtists in retina, pediatrics, neuro, plastics, cornea and anterior seg- 
ment. This regional center serves patients from a five state area, and 
provides services at fifteen satellite locations. 


Please forward letters of application and C.V. to: 


Joseph Dillenburg, Executive Director 
Black Hills Regional Eye Institute 
2800 South Third Street 
Rapid City, SD 57701 





VITREO-RETINAL SURGEON: Medical and surgical, retina only, referral 
practice desires third associate (retinal fellowship trained) leading to 
partnership. State of the art vitreo-retinal practice. Reply with C.V., 
and photo to Box 228 AJO. 


RETINA SPECIALIST: Established Multi-specialty ophthalmology group, 
located on centra! Florida's beautiful gulf coast, seeks fellowship- 
trained retina surgeon to build on established base. A caring well- 
trained staff, state of the art equipment and modern offices await the 


empathetic, motivated and confident person we are seeking. Some 
general ophthalmology required until practice is fully developed. Sala- 
ry, incentive, and partnership opportunity available at the end of 2 
years. Send C.V. and photograph to Box 229, AJO. 








September, 1991 5 ; 


PEDIATRIC OPHTHALMOLOGIST: Second, full-time, academic pediatric 
ophthalmologist needed for expanding department at children's hospi- 
tal. BE/BC, fellowship trained. Clinical, research, and teaching respon- 
sibilities. Position available immediately or will discuss starting date. 
Contact: David J. Schanzlin, M.D., Chairman, Department of Ophthal- 
mology, Saint Louis University School of Medicine, Bethesda Eye insti- 
tute, 3655 Vista, St. Louis, MO 63110. 


AA/EOE-M/F/H/V 


GLAUCOMA SPECIALIST/MARSHFIELD CLINIC 


Full specialty Ophthalmology Department, in a large multi- 
specialty group practice, is seeking a fellow-trained glau- 
coma specialist.. Qualified physician would join a nine 
member department with one existing glaucoma specialist. 
Competitive salary, excellent fringe benefits, with equip- 
ment and support staff provided. Large referral base with 
nearest glaucoma specialist more than 100 miles distant. 
Area offers a wide variety of outdoor recreational opportu- 
nities. For more information, send C.V. or contact Dr. Rich- 
ard Patchett, 1000 North Oak Avenue, Marshfield, WI 
54449, or call (715) 387-5236. 


PEDIATRIC OPHTHALMOLOGIST POSITION is currently available at the lev- 
el of Assistant Professor in the Department of Ophthalmology, Univer- 
sity of North Carolina, Chapel Hill, North Carolina. Qualifications are 
clinical expertise, a strong commitment to teaching and resident train- 
ing, and a strong background in laboratory and/or clinical research. 
Requirements include an approved ophthalmic residency program, 
completion of postgraduate training (fellowship in pediatric ophthal- 
mology and a second fellowship in another recognized ophthalmic 
specialized area), Board certification or eligibility, and eligibility for 
licensure in North Carclina. The University of North Carolina is an 
Equal Opportunity/Affirmative Action Employer. Academic rank and 
salary are negotiable. Contact David Eifrig, M.D., Professor and Chair- 
man, Department of Cphthalmology, University of North Carolina 
School of Medicine, CB# 7040, Chapel Hill, North Carolina 27599, 
Telephone (919) 966-5296. Fax (919) 966-1908. 


OPHTHALMOLOGIST: to join busy surgical practice in rural Pennsylvania. 
Generous salary with future partnership for intelligent, educable, 
board eligible ophthalmologist with strong surgical orientation. Reply 
to Box 230 AJO. 


OPHTHALMOLOGIST desiring long-term association. BC/BE general ophthalmolo- 
gist; subspecialty training and/or previous practice experience desirable but not 
mandatory. Join existing practice expanding to. 3 ophthalmologists, largely sec- 
ondary and tertiary care. Excellent office/ASC, hospital facilities and staffs. At- 


tractive family-oriented community of 100,000 nestled in Yellowstone Valley, 1 
hour from Rocky Mountains. Drawing area 250—350,000. Salary with incentive. 
Progressing to full partnership. Send C. V. and references. Billings Eye Clinic, 34 
Heatherwood Lane, Billings, MT 59102. 





BE/BC OPHTHALMOLOGIST MID-OHIO VALLEY: Forty-year old solo practi- 
tioner with practice limited to cataracts, glaucoma and medical reti- 
na seeks associate leading to partnership. Send resume, photo and 
references to Richard Johns, M.D., 7 Rosemar Circle, Parkersburg, 
WV 26104. 


POSITIONS WANTED 
MEDICAL RETINAL SPECIALIST wants to join large multi-specialty or reti- 


na group. Fellowship trained with experience in all aspects of medi- 
cal retina including electrophysiology. Prefer east coast but not geo- 
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EQUIPMENT FOR SALE 


FOR SALE: OCTOPUS 2000 AUTOMATED PERIMETER. Price negotia- 
eae Gene Driscoll, 308 S. Henderson, Fort Worth, Texas 
76104. 


SPACE AVAILABLE 


CHICAGO /Near North: 990 W. Fullerton. Deluxe office/medical spaces. 
5,000-15,000 square feet. Smaller spaces also available. James 
Kaplan Companies, inc. 312-664-3300 Robin. 


CHICAGO: 990 Fullerton. Deluxe Office Suites. Ideal for medical/profes- 
sional or similar use. Available immediately. Prime Retail Space. 
1,000-2,000 square feet with high-traffic frontage available. Free 
visitor parking. Next door to busiest L/bus stop. James Kaplan Com- 
panies, Inc. 312-660-3330 Robin. 


COMPUTER SOFTWARE 
APPOINTMENT SCHEDULING SOFTWARE: Designed specifically for patient 


scheduling. Features include: printout of schedules, customization 
of each schedule, multiple booking of appointment times, moving/ 
copying of appointments, messages and/or user defined codes can 
be xis to each appointment. Demo $49.95. DOCS, Inc. (800) 
282-2943. 


PLEASE NOTE 


All responses to blind box numbers should be addressed to: 
Box „n AJO 


American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
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Metipranolol HCI 0.3% 


Sterile Ophthalmic Solution 
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BRIEF SUMMARY 


CONTRAINDICATIONS: Hypersensitivity ta any component of this product. 

GPTIPRANOLOL™ Ophthalmic Solution is contraindicated in patients with bronchial asthma or a history of 
bronchial asthma, or severe chronic obstructive pulmonary disease; symptomatic sinus bradycardia; greater 
than a first degree atrioventricular block; cardiogenic shack: or overt cardiac failure. 


WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. Thus, 
the same adverse reactions found with systemic administration of beta-adrenergic blocking agents may occur 
with topical administration. For example, severe respiratory reactions and cardiac reactions, including death due 
to bronchospasm in patients with asthma, and rarely, death in association with cardiac failure, have been 
reported following topical application of beta-adrenergic blocking agents (see CONTRAINDICATIONS). 

Since OPTIPRANOLOL'* Ophthaimic Solution had a minor effect on heart rate and blood pressure in clinical 
studies, caution should be observed in treating patients with a history of cardiac failure. Treatment with 
OPTIPRANOLOL™ Ophthaimic Solution should be discontinued at the first evidence of cardiac failure. 

OPTIPRANOLOL " Ophthalmic Solution. or other beta blockers, should not, in general, be administered to 
patients with chronic obstructive pulmonary disease (e.g., chronic bronchitis, emphysema) of mild or moderate 
severity (see CONTRAINDICATIONS). However, if the drug is necessary in such patients, then it shouid be 
administered with caution since it may block bronchodilation produced by endogenous and exogenous cate- 
choiamine stimulation of beta» receptors. 


PRECAUTIONS: General: Because of poter fia! effects of beta-adrenergic receptor blocking agents relative to 
blood pressure and puise, these agents should be used with caution in patients with cerebrovascular 
insufficiency. If signs or symptoms suggesting reduced cerebral blood flow develop following initiation of ther- 
apy with OPTIPRANOLOL * Ophthalmic Solution, alternative therapy should be considered. 

Some authorities recommend gradual withdrawal of beta-adrenergic receptor blocking agents in patients 
undergoing elective surgery. If necessary during surgery, the effects of beta-adrenergic receptor blocking agents 
may be reversed by sufficient doses of suc? agonists as isoproterenol, dopamine, dobutamine or levartereno. 

While OPTIPRANOLOL™ Ophthalmic Solution has demonstrated a low potential for systemic effect, it should 
be used with caution in patients with diabetes (especially labile diabetes) because of possible masking of signs 
and symptoms of acute hypoglycemia. 

Beta-adrenergic receptor blocking agents may mask certain signs and symptoms of hyperthyroidism, and 
their abrupt withdrawal might precipitate a thyroid storm. 

Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent with certain myas- 
thenic symptoms (e. g.. diplopia, ptosis, and generalized weakness). 

Risk of anaphylactic reaction: While taking beta-blockers, patients with a history of severe anaphylactic reac- 
tion to a variety of allergens may be more reactive to repeated challenge, either accidental, diagnostic, or thera- 
peutic. Such patients may be unresponsive to the usual doses of epinephrine used to treat allergic reaction. 
Drug interactions: OPTIPRANOLOL™ Ophthalmic Solution should be used with caution in patients who are 
receiving a beta-adrenergic blocking agent orally, because of the potential for additive effects on systemic 
beta-blockade. 

Close observation of the patient is recommended when a beta-blocker is administered to patients receiving 
catecholamine-depieting drugs such as reserpine, because of possible additive effects and the production of 
hypotension and/or bradycardia. 

Caution should be used in the coadministration of beta-adrenergic receptor blocking agents, such as metipra- 
nolol, and oral or intravenous calcium chaanel antagonists, because of possible precipitation of left ventricular 
failure, and hypotension. in patients with impaired cardiac function, who are receiving calcium channel antago- 
nists, coadministration should be avoided. 

The concomitant use of beta-adrenergic receptor blocking agents with digitalis and calcium channel antago- 
nists may have additive effects, prolonging arterioventricular conduction time. 

Caution should be used in patients usinc concomitant adrenergic psychotropic drugs. 

Ocular: in patients with angle-closure glaucoma, the immediate treatment objective is to re-open the angie by 
constriction of the pupil with a miotic agent. OPTIPRANOLOL™ Ophthalmic Solution has little or no effect on the 
pupil, therefore, when itis used to reduce intraacular pressure in angie-closure glaucoma. it should be used only 
with concomitant administration of a miotic agent. 

Carcinogenesis, Mutagenesis, impairment of Fertility: Lifetime studies with metipranolo! have been conducted 
in mice at oral doses of 5, 50, and 100 mg/kg/day and in rats at oral doses of up to 70 mg/kg/day. Metipranotol 
demonstrated no carcinogenic effect. in the mouse study, female animals receiving the low, but not the inter- 
mediate or high dose, had an increased number of pulmonary adenomas. The significance of this observation 

is unknown, In a variety of jn vitro and in vivo bacterial and mammalian cell assays, metipranolol was 
nonmutagenic. 

Reproduction and fertility studies of metipranolol in rats and mice showed no adverse effect on male fertility 
at oral doses of up to 50 mg/kg;/day. and female fertility at oral doses of up to 25 mg/kgiday 
Pregnancy: Pregnancy Category C: No drug related effects were reported for the segment {I teratology study 
in fetai rats after administration, during organogenesis, to dams of up to 50 mg/kg/day. OPHIPRANOLOL 
Ophthalmic Solution has been shown to increase fetal resorption, fetal death, and delayed development 
when administered orally to rabbits at 50 mg/kg during organogenesis. 

There are no adequate and well-controlled studies in pregnant women. OPTIPRANOLOL™ Ophthalmic 
Solution should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 
Nursing Mothers: It is not known whether OPTIPRANOLOL™ Ophthalmic Solution is excreted in human milk. 
Because many drugs are excreted in human milk, caution should be exercised when OPTIPRANOLOL " 
Ophthaimic Solution is administered to nursing women. 

Pediatric Use: Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS: in clinical trials, the use of OPTIPRANOLOL™ Ophthalmic Solution has been associated 
with transient local discomfort. 

Other ocular adverse reactions, such as conjunctivitis, eyelid dermatitis, blepharitis, blurred vision, tearing, 
browache, abnormal vision, photophobia, and edema have been reported in smali aumbers of patients, either in 
US, clinical trials or from post-marketing experience in Europe. 

Other systemic adverse reactions, such as allergic reaction, headache, asthenia, hypertension, myocardial 
infarct, atrial fibrillation, angina, palpitation, bradycardia, nausea, rhinitis, dyspnea, epistaxis, bronchitis, 
coughing, dizziness. anxiety, depression, somnolence, nervousness, arthritis, myalgia, and rash have also been 
reported in small numbers of patients. 

OVERDOSAGE: No information is available on overdosage of OPTIPRANOLOL™ Ophthaimic Solution in humans. 
The symptoms which might be expected with an overdose of a systemically administered beta-adrenergic recep- 
tor blocking agent are bradycardia, hypotension and acute cardiac failure. Revised 3/90 


REFERENCES: 1. Data on file. Bausch & Lomb Pharmaceutical Division. 2. von Denfler H. Efficacy and tolerance 
af metipranoloi—-Resuits of a multi-center long-term study. in: Merte H-J, ed. Metipranolol: Pharmacology of 
Beta-blocking Agents and Use of Metipranaiol in Ophthalmology Vienna: Springer-Verlag; 1983: 121-125. 

3. Dausch D, Brewitt H, Edeihoff R. Metipranolo! eye drops— Clinical suitability in the treatment of chronic open 
angie glaucoma. in: Merte H-d, ed. Metipranolol: Pharmacology of Beta-blocking Agents and Use of Metiprano- 
ioi n Ophthalmology Vienna: Springer-Vedag; 1883: 132-147. 4. OptiPranolo!" Package Insert. 
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Drop the 
Pressure. 


Drop the 
Cost. 


So sensibly priced, it's tting 6 months of therapy free. 


Priced up to 50% less than other oph ta blockers, OptiPranolol "significantly 
reduces the day-to-day cost of DEN encourages patient compliance. 
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Comparative Costs of Ophthalmic Non-selective Beladblackeis O Well tolerated. with a low potential for 
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OptiPranolol" | Betagan' Timoptic * Systemic side effects “The Cost 
(metipranolol) (levobunolol) (timolol) Container" 
PIER] Allergan ium O Effectively reduces IOP ae” 


patients with IOP greater 





Usual daily 1 drop l drop ldrop |ldrop 1 drop 1-4 
dosage twice twice — onceor | once or once or than 24mm Hg OptiPranolol” 
twice twice twice Hydro pranotol b. 





: —— — — — —— O Safe in concomitant - 
OSt per 1 1 1 
ns ERE 10.84 1365 |1274 150 therapy with pilocarpine, E 


epinephrine, and 


(Op tiPranolol 


pu lc HCl 0.396) 


Effective IOP reduction in patients with chronic open "i glaucoma and ocular hypertension 





*Cost is to the pharmacist based on Average Wholesale Price listings in 
Medi-Span, March, 1991, and First Data Banh Price Alert, February 15, 1991. 





B AU SCH References: 1. Data on file. Bausch & Lomb Pharmaceutical Division, Inc. 2. Von Denffer H. Efficacy and tolerance of metipranolol — results of a 
multi-center long-term study. In: Merte H-J, ed. Metipranolol: Pharmacology of Beta-blocking Agents and Use of Metipranolol in Ophthalmology. Vienna: 
& LOMB Springer-Verlag; 1983: 121-125. 3. Dausch D., Brewitt H., Edelhoff R. Metipranolol eye drops — clinical suitability in the treatment of chronic open 


angle glaucoma. In: Merte H-J, ed. Metipranolol: Pharmacology of Beta-blocking Agents and Use of Metipranolol in Ophthalmology. Vienna: Springer- 
Ph ital Divisi Verlag; 1983: 132-147. 4. Rolando M., Murialdo V., Dolci A., Sanfelici G., Calabria G. New Beta Blockers: Comparison of Efficacy Versus Timolol Maleate. 
armaceutical Uivision Glaucoma 1989; 11:27-30. 5. OptiPranolol™ Package Insert 
© 1991 Bausch & Lomb Pharmaceutical Division Please see brief summary of Prescribing Information on next page. 
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THE CLASSICS ENDURE. 


It’s been well over 100 years. And even today, when 18 men answer the call to “play balk” 
there’s usually a Louisville “Slugger” in the bat rack. The original “Slugger” was lathed by Bud 
Hillerich for Pete Browning, a player for the hometown Louisville Eclipse. Pete averaged .341 over 


"e thirteen seasons and soon, other players were getting their bats in 
CLASSIC CCC LENSES i 


Louisville. Now, bv their count. Hillerich & Bradsby makes about "5 
1.5 million bats a vear, just for the pros. 
In the pros. its “wooden bats only" and many pros believe they 


12.0 mm - More natural fit with gain an advantage by choosing their favorite from the 300 Louisville 


Continuous Circular Capsulorhexis 


5.5. 6.0, 6.5 mm optics - Unlike ovoids, “Slugger” models. While surgeons have a wider choice of lens 


minimal concern for glare potential 


Flexible Perspex? CQ haptics for materials, many opt for AMOS classic PMMA lenses. For a lot of the 
flexibility, easy insertion and ` 
excellent centration 


same reasons: classic material. time-tested. designed to perform. 
Look to AMO for classic PMMA lenses or for classics in the makii g, Like our new CCC Series: 
uncompromised optic sizes, a time-honored material and a natural fit with today's techniques. 


To review The Classics. please call 


| @ FN e 

E LM 1 » i /w i ae 

[-8500-566-6554 and ask for a meeting ( A ASS IC -X / I 1es E 
PMMA IntraOcular Lenses 


CAL TION: Federal law restricts this device to sale by or on the order of 1 physic ian EE TM AMO Mlergan Medical Optics, A Sı bsidiary of Allergan. Inc.. Irvine. ( LA 92718 


Louisville Slugger is a trademark of Hillerich & Bradsby 


with your AMO representative. 


